


A genie heer om 
SEE EE = ec 












TRANDS miner aden! bs STRANDS PRODUCT NO. 98 20 STRANDS 


L MEASUROLL MEASUROLL 
ANACAR® SURGICAL SILK ANACAP® SURGICAL SILK 
BLACK BRAIDED U.S.P.+ MON-CAPILLARY, TYPE Bo BLACK BRAIDED U.S.P.+ NON-CAPILLARY, TYPE 8 


Chi i An : . ‘ Sil 4] 
—/ VILA Ul LAU — 
— —_ ais ® a S 


CONN. d@> DAVIS & GECK, INC. vansury. CONN. <I> CHS & GECK, INC. pansury. 
ED FOR “TRADEMARK PATENT APPLIED FOR i ORK PATENT APPLIE 
STERILIZE BEFORE USING 







B 


















‘reduces handling 
rot oh 5 fe alo Me sale] -mm ial-la Mey oleolel t- 


sutures always protected 


PValemmreol-Jabibit-ve| 


in tape-measure 


pe TET oT atti ale Mm ot-eod ¢- Tel 


20 strands to cut to any 


length with a single snip 


SILK* 
(ot eh mee), | 


O 


Oo 
eee DAVIS & GECK... 
— : aun or amenscan Cyanamid company 


DANBURY, CONNECTICUT 


SURGERY 
Synecolog’y er Obstetrics FEBRUARY 1955 


With International Abstracts of Surgery 


FICIAL SCIENTIFIC JOURNAL OF THE AMERICAN COLLEGE OF SURGEONS 





Editor, LOYAL DAVIS 


Associate Editors 
SUMNER L. KOCH - MICHAEL L. MASON 
JAMES T. PRIESTLEY 


Consulting Editors 
UNITED STATES AND CANADA 
JOEL W. BAKER - JOHN.-I. BREWER 
JAMES BARRETT BROWN - MICHAEL E. DE BAKEY 
DANIEL C. ELKIN - FRANK GLENN 
WALTER C. MacKENZIE - FRANCIS M. McKEEVER 
REED M. NESBIT - NEWELL W. PHILPOTT 
GREAT BRITAIN 
H. J. B. ATKINS - W. ARTHUR MACKEY 
SIR JAMES PATERSON ROSS 
ARGENTINA CARLOS A. TANTURI 
AUSTRALIA HENRY SEARBY 
BRAZIL MOACYR EYCK ALVARO 
DENMARK JENS K. FOGED 
FRANCE PIERRE MALLET-GUY 
NORWAY CARL SEMB 
SWEDEN CLARENCE CRAFOORD 
uruGUAY PEDRO LARGHERO YBARZ 





Published by 


THE FRANKLIN H. MARTIN MEMORIAL FOUNDATION 
JAMES S. SHANNON, General Manager 

EDITORIAL AND BUSINESS OFFICES + 54 EAST ERIE STREET, CHICAGO 11, ILLINOIS, U.S. A. 
Annual Subscription: United States and Canada, $15.00; Other Countries, $17.00. Published Monthly. 
Entered as second-class matter January 14, 1931, at the postoffice at Chicago, IIl., under the Act of 


Congress, March 3, 1879. Copyright, 1955, by The Franklin H. Martin Memorial Foundation. 
London Office: 8 Henrietta Street, Covent Garden, W. C. 2. 



















; 
a 


H HA Tidae B . 
tf} 1B fis; 


f 
f 


Pil alt 
i pili, 


‘ if 





new 


the first 


rs peed 


specitically 


relsaalelictacte 


TUT fel fer-) m-31-1=) F 


Maslelnenaiictaatctane | 
maarelarehiiichaatsiani 


* gauze 


SURGERY FEBRUARY 1955 


VOLUME 100 


(ynecolog'y ¢z Obstetrics wow 





CONTENTS 


Use oF THE MaGnesiuM ION IN THE MANAGEMENT OF ECLAMPTOGENIC TOXEMIAS. Jack A. 
Pritchard, M.D., Cleveland, Ohio 


}OMINAL SURGERY IN THE NEWBORN. Miriam G. Wilson, M.D., Los Angeles, California. 


CURABILITY OF REGIONAL LyMPpH NopE METASTASES IN CANCER OF THE UTERINE CERVIX. 
john B. Graham, M.D., F.A.C.S., and Ruth M. Graham, B.S., Boston, Massachusetts... ... . 


MON VARIATIONS IN THE RENAL BLoop Suppty. Barry 7. Anson, Ph.D.(Med.Sc.), and 
LeRoy E. hurth, A1.D., Chicago, Illinois 


EXPERIMENTAL AND CLINICAL STUDY OF FREE MESOTHELIAL GRAFTS IN THE TREATMENT OF 
INTRAPERITONEAL ADHESIONS. Gordon M. Carver, jr., M.D., Durham, North Carolina 


\ PUSSUSCEPTION: AN EIGHT YEAR SuRVEY. Grosvenor T. Root, M.D., F.A.C.S., Burt H. Christensen, 
M.D., F.A.C.S., and Carrell A. Peterson, M.D., Oakland, California 


IlistOPATHOLOGY OF PRosTATIC CORTEX FOLLOWING TRANSURETHRAL PROSTATECTOMY. Henry 
M. Weyrauch, M.D., F.A.C.S., Ranulf P. Beames, M.D., and Milton L. Rosenberg, M.D., 
San Francisco, California 


FALLACY OF TERM “SSELF-HEALING EPIDERMOID CARCINOMA” AND LIMITATIONS OF MICROSCOPIC 
INTERPRETATIONS. James Barrett Brown, M.D., F.A.C.S., and Minot P. Fryer, M.D., F.A.C.S., 
St. Louis, Missouri 


A ‘TECHNIQUE FOR CONSISTENTLY SATISFACTORY REPAIR OF Hypospapias. Louis T. Byars, M.D., 
F.A.C.S., St. Louis, Missouri 


INjURIES OF PuBococcyGeEus—I, PERMANENT INyURIES COMPLICATING VAGINAL PLASTIC 
SurGERY. Edward Gomer Jones, \1.D., F.A.C.S., Los Angeles, California 


An Anatomic Stupy OF THE EsopHAGEAL Hiatus. John M. Carey, M.D., and W. Henry Hol- 
linshead, Ph.D., Rochester, Minnesota 


Tit AMELIORATION OF DtABETES MELLITUS FoLLowinGc SusTroTAL GastrRecToMy. Murry N. 
Friedman, M.D., F.A.C.S., Antonio J. Sancetta, M.D., and George 7. Magovern, M.D., Brooklyn, 
New York 


THe Usk OF THE PARIETAL PLEURAL GRAFT IN EXPERIMENTAL ESOPHAGEAL ANASTOMOSIS. Barton 
McSwain, M.D., F.A.C.S., Benjamin F. Byrd, Jr., M.D., F.A.C.S., Ambrose M. Langa, M.D., 
and Arnold Haber, M.D., Nashville, Tennessee 


[ConTENTS CONTINUED ON PaGE 7] 








now offer the physician 





NEW SOLUTIONS 
offer maximum electrolyte selectivity 
with twice the caloric benefits of 5% Dextrose 


Supplementing the clinically-proven advantages of 
— Jravert.s 


@ twice as many calories as 5% dextrose, 
in equal infusion time, 
with no increase in fluid volume 

@ a greater protein-sparing action 
as compared to dextrose 

@ maintenance of hepatic function 












these 5 new parenteral solutions* 


a choice of... 


ELE 
STROLYTE so, 
SOturion : UTION 5 
Modified D st 81000 cc. 
sie = ee Solution f « 


-E 
naa " ‘ lectrolyte No. 1 


t] =Potass 
ium 
3% in 0.45%, Nac) 


Milligrom / 100 ce, x Valen, 
Gtomic Weight ees i 


Wallet cards available on request 








products of 


BAXTER LABORATORIES, INC. 


Morton Grove, Illinois * Cleveland, Mississippi 


DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


AMERICAN HOSPITAL SUPPLY CORPORATION 






GENERAL OFFICES + EVANSTON, ILLINOIS 


6 
























HE FATE OF DEXTRAN AND MobpIFIED GELATINE IN CASUALTIES WITH RENAL INSUFFICIENCY. 
John M. Howard, M.D., Houston, Texas, John P. Frawley, M.D., Curtis P. Artz, M.D., 


CONTENTS FOR FEBRUARY 1955 


F.A.C.S., and Yoshio Sako, M.D., Washington, District of Columbia.................... 207 
QRRELATION OF SURGICAL PATHOLOGY WITH TELEPAQUE CHOLECYSTOGRAPHY IN DOSES OF 
Two Grams. Walter M. Whitehouse, M.D., Ann Arbor, Michigan...................... 211 
ic ROLE OF PARASYMPATHOLYTIC DRUGS IN THE CORRECTION OF FLUID AND ELECTROLYTE 
IMBALANCES DuE To Excessive Loss oF GASTROENTERIC SECRETIONS. Edgar 7. Poth, Ph.D., 
M.D... FACS: and: Oliver C. Hood, MDs GalvestOns Texas: cn:50.c ce et deed ewes 216 
rECTION IN BuRNS—IV, EVALUATION OF THE LOCAL USE OF CHLORAMPHENICOL OINTMENT 
\ND FURACIN SOLUBLE DRESSING ON GRANULATING SURFACES FOLLOWING EXTENSIVE FULL 
PHICKNESS Burns. WV. Carl-Fredrik Liedberg, Eric Reiss, M.D., Ludwig R. huhn, Ph.D., William 
IH. Amspacher, M.D., and Curtis P. Artz, M.D., F.A.C.S., Fort Sam Houston, Texas....... 219 
RCOMA AND SARCOMA-LIKE PROLIFERATIONS OF THE ENDOMETRIAL STROMA—I, A CLINICO- 
PATHOLOGIC StuDy OF 19 MESODERMAL Mixep Tumors. Richard E. Symmonds, M.D., and 
Malceim B. Dockerty, 14.D., Rochester, Mimmesnta. . . .... 62 cose c cc ccevnwceneenees 232 
DITORIALS 
UTE PANCREATITIS AND THE LABORATORY. Robert Elman, M.D., F.A.C.S., St. Louis, Missouri 241 
| REATMENT OF INCURABLE CANCER OF THE COLON AND ReEctuM. G. V. Brindley, M.D., F.A.C.S., 
RO I 5h 8555 AAR 5 KREG 98909918 AR AORTA ages aR 243 
THE SURGEON AT WORK 
RapicAL AXILLARY DissecTION WitrHoutT Mastectomy. 7. Winslow Smith, M.D., F.A.C.S., 
Pic IID 5 55s Gn nk 3 RS eek Re 9A RAS Re ee 245 
l'RANSDUODENAL CHOLANGIOGRAPHY. H. Gaylis, M.Ch. (Rand.), and Aenneth Gunn, M.B., B.Ch. 
(Cate), DAER. (Cape), Johannesburg, South Alien. ..... «2 nce ewes e secs eeacsion 249 
THE SURGEON’S LIBRARY 
REVIEWS OR NEW BOOKS....c « <<< oscnswd woe wn cis hos Dee be ee ee ake at Op amen weno eae aoe 
Books RECEIVED...............-.- Pte a eee hte ee anette ener eas eT Se 258 


Internatwnal Abstracts of Surgery 


(OONTRENTES)c. 5.6.6 ee cuu es 


CoLLecTIVE Review: SHock, FLuips, AND ELECTROLYTES, 1905-1955. J. S. Ravdin, M.D., 


i-vill 


F.A.C.S., and Robert G. Ravdin, M.D., Philadelphia, Pennsylvania................... 101-109 


ABSTRACTS OF IMPORTANT CONTRIBUTIONS IN THE CURRENT SURGICAL LITERATURE . 





.... 110-204 





Areas of Clinical Study [ One of a Series 


ANEMIA OF 
PREGNANCY 


Maintenance of normal blood values during pregnancy 
is a factor in the welfare of the mother at delivery and 
in preventing anemia in the infant. Improvement in the 
patient’s vitality and emotional stability during gesta- 
tion can also be achieved. 


RONCOVITE, the original, clinically proved cobalt-iron 
product, has introduced a wholly new concept in the pre- 
vention and treatment of anemia. It is based on the unique 
hemopoietic stimulation produced only by cobalt. The 
application of this new concept routinely in pregnancy 
practically insures against the development of iron- 
deficiency; its use has also led to marked, dramatic ad- 
vances in the successful treatment of many of the anemias. 


In a recent clinical study of anemia in pregnancy, Holly! 
reports: 

—about 80 per cent of normal patients manifest significant 
decreases in hematologic values during pregnancy. 


—conversely, 90 per cent of pregnant women maintained 
hemoglobin levels of 12 Gm. per cent or over when given 
Roncovite (iron-cobalt therapy). No other medication 
tested was so successful. 


—in fact, 63 per cent of these Roncovite treated patients 
delivered with the unusually satisfactory level of 13 Gm. 
per cent hemoglobin. 

—Roncovite (iron-cobalt therapy) has proven to be the 
most effective hematinic for maintaining an adequate 
hemoglobin level. 


RONCOVITE IS A SAFE DRUG 


In pregnancy —‘“‘No toxic manifestations associated with 
its use have been observed.””! 


In prematures—‘‘None of them showed harmful effects 
despite the large doses...’’? 


In pharmacology —“Histopathologic studies of rats that 
received cobaltous chloride...revealed no significant de- 
generative changes in parenchymal organs as evidence of 
toxicity.’’3 
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The original, clinically proved cobalt-iron product 
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THE USE OF THE MAGNESIUM ION IN THE 
MANAGEMENT OF ECLAMPTOGENIC TOXEMIAS 


JACK A. PRITCHARD, M.D., Cleveland, Ohio 


MAGNESIUM SULFATE remains probably the 
most frequently used drug in the many 
treatment regimes proposed for the manage- 
ment of cases of severe toxemia of preg- 
nancy. Since its introduction 30 years ago 
it has been used chiefly in combination with 
other drugs, either central nervous system 
depressants such as morphine or the bar- 
biturates or hypotensive drugs such as prep- 
arations of veratrum viride. Experiences 
with such combined therapy have resulted 
in magnesium sulfate being highly praised 
by some yet condemned by others but the 
use of such combinations has made it diffi- 
cult, if not impossible, to define the advan- 
tages or disadvantages resulting from mag- 
nesium sulfate. 

Since 1951 a study of the advantages of 
this compound used alone as a therapeutic 
agent for the management of cases of tox- 
emia of pregnancy has been coupled with a 
more fundamental investigation of some of 
the pharmacologic properties of the mag- 
nesium ion. 


From the Department of Obstetrics and Gynecology, Western 
Reserve University School of Medicine and University Hospitals 
of Cleveland. 

Supported in part by a research grant from the Cleveland 
Area Heart Society. 
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METHODS 


Patients actively convulsing with eclamp- 
sia received intravenously 4 grams of mag- 
nesium sulfate in a 20 per cent solution in a 
period of 4 to 5 minutes. This was imme- 
diately followed by an intramuscular injec- 
tion of 10 grams of magnesium sulfate in a 
50 per cent solution, one-half the total vol- 
ume deep in each buttock. Then every 4 
hours, as long as the patellar reflex was pres- 
ent and the 4 hour urine output was 100 
milliliters or more, 5 grams in a 50 per cent 
solution were injected intramuscularly. This 
schedule was adhered to until delivery was 
accomplished and usually for 24 hours after. 

In cases of pre-eclampsia the intravenous 
injection was omitted; otherwise the mag- 
nesium sulfate treatment regime was that 
described. It should be emphasized that all 
doses of magnesium sulfate refer to USP 
MgSO,7H,O and not to anhydrous MgSOx4. 
Anhydrous magnesium sulfate contains 
twice as much magnesium as the USP salt. 

Studies of the absorption, distribution, 
and excretion of magnesium following oral, 
intramuscular, and intravenous administra- 
tion were made in normal and diseased 
states. 
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Magnesium concentrations in plasma, 
erythrocytes, cerebrospinal fluid, amniotic 
fluid, peritoneal fluid, and urine were meas- 
ured by using either a spectrophotometric 
method with titan yellow (12) or by the 
method of Briggs in which magnesium was 
precipitated as magnesium ammonium phos- 
phate. Measurements of inulin space and 
magnesium space were made in anuric or 
severely oliguric humans and following bi- 
lateral uretral ligation or nephrectomy in 
dogs. Inulin was determined by the method 
of Hagashi and Peters. 

Glomerular filtration rates and renal plas- 
ma flows were estimated according to stand- 
ard techniques using inulin and sodium 
paraminohippurate. Two or more urine 
specimens were collected through an in- 
dwelling bladder catheter during each 
phase of study. Urine and serum sodium 
and potassium concentrations were meas- 
ured with the Beckman flame photometer. 


RESULTS OF MAGNESIUM SULFATE THERAPY IN 
ECLAMPTOGENIC TOXEMIA OF PREGNANCY 


During the 3 year period 211 patients 
with pre-eclampsia or eclampsia were 
treated with magnesium sulfate. Eighty-four 
patients with blood pressures not exceeding 
160/100 and who were neither markedly 
oliguric nor had intense symptoms of head- 
ache, visual disturbances, or epigastric pain 
were classified as moderately severe. Classi- 
fied as severe were 71 patients with blood 
pressures exceeding 160/100. In this group 
one or more of these symptoms usually was 
present. A group with fulminating pre- 
eclampsia was distinguished; the 37 patients 
in this group exhibited evidence of rapid 
progression in the severity of the toxemic 
process. Also separately classified were 20 
patients with chronic hypertension with 
superimposed pre-eclampsia and 9 with 
actual eclampsia. 

There was 1 maternal death in this group, 
a 35 year old woman who was transferred 
from another hospital with eclampsia. The 
convulsions were promptly controlled after 
the administration of 4 grams of magnesium 


sulfate intravenously and 10 grams intra- 
muscularly. On the fourth postpartum day, 
when it appeared that the patient would 
recover, an acute severe hypertensive epi- 
sode was accompanied by loss of conscious- 
ness which was soon followed by death. No 
autopsy was obtained. It was presumed that 
death resulted from a cerebral hemorrhage. 

There were 221 infants delivered from the 
211 toxemic patients. The uncorrected peri- 
natal mortality was 10 per cent (21 out of 
221). 


STUDIES OF SOME OF THE PHARMACOLOGIC 
PROPERTIES OF MAGNESIUM 


Comparison of plasma magnesium levels follow- 
ing oral, intramuscular, and intravenous adminis- 
tration of magnesium sulfate. Magnesium sul- ’ 
fate was given by the oral route in doses 
varying from 15 to 30 grams to 2 normal 
nonpregnant, 2 normal pregnant, and 2 
toxemic individuals. During the previous 24 
hours all urine was collected and just prior 
to the ingestion of the drug blood was drawn 
for plasma magnesium content. During the 
next 24 hours again all urine was collected 
and at the end of this time another blood 
specimen was obtained. Throughout the 2 
periods the diet was kept nearly constant. 
Any magnesium absorbed would either in- 
crease the magnesium plasma concentration 
or increase the 24 hour urinary excretion of 
magnesium, or both. In none of the indi- 
viduals was there a significant change in the 
plasma magnesium concentration. Further- 
more, in all subjects the augmentation in 
urinary excretion of magnesium accounted 
for less than 5 per cent of the ingested dose. 

A distinct difference was noted in the 
plasma magnesium concentrations after 
parenteral administration of magnesium 
sulfate depending on whether it was given 
intravenously or intramuscularly. As _ is 
shown in Figure 1, with the intravenous in- 
jection of 4 grams of magnesium sulfate 
there was an initial peak plasma concentra- 
tion followed at first by a rapid fall and then 
by a slower rate of decline. Associated with 
the intravenous injection of magnesium sul- 
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fate were numerous unpleasant symptoms, 
the most prominent of which was the sensa- 
tion of intense unbearable heat. As the 
plasma level fell this symptom disappeared. 

Such undue reactions even with a dose of 
10 grams were absent with the intramuscu- 
lar administration of magnesium. Further- 
more, the plasma concentration showed a 
relative slow increase which reached a pla- 
teau in about 1 to 2 hours and was followed 
by a slow decline back to the control level 
during the next 6 to 8 hours. At the end of 
4 hours, when 5 grams more of magnesium 
sulfate were injected intramuscularly, the 
rates of absorption, distribution, and excre- 
tion were about equal, and the plasma mag- 
nesium concentration remained fairly con- 
stant. The continued intramuscular injec- 
tion of such a 5 gram dose at 4 hour intervals 
even over an extended period of time, as 
long as the urinary output exceeded 100 
milliliters per 4 hours and urinary concen- 
trating power was not virtually abolished, 
resulted in a nearly uniform plasma mag- 
nesium concentration ranging from 3.5 to 7 
milliequivalents per liter. Plasma levels in 2 
patients, one of whom received 154 grams of 
magnesium sulfate during 5 days, are shown 
in Figures 4 and 5. 

Distribution of parenterally administered mag- 
nesium. ‘The plasma magnesium concentra- 
tions at delivery in normal mothers and 
their fetuses were identical in the 16 cases 
studied. The average plasma magnesium 
concentration for both was 1.80 milliequiv- 
alents per liter (S.D. 0.18 mEq./l.). Mag- 
nesium in amniotic fluid from 10 of these 
cases averaged 1.35 milliequivalents per 
liter (S.D. 0.15 mEq./I.). In no case was the 
amniotic fluid magnesium concentration 
equal to or higher than that of the maternal 
and cord plasma. Peritoneal fluid from 2 
cases was almost identical with amniotic 
fluid insofar as magnesium concentration. 
The magnesium content of cerebrospinal 
fluid from 8 of these 16 patients and from 12 
other normal pregnant women was meas- 
ured. The average concentration was 2.35 
milliequivalents per liter (S.D. 0.15 mEq./ 
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Fic. 1. The effects on blood pressure and plasma mag- 
nesium concentration of 4 to 8 grams of intravenously 
injected magnesium sulfate in 3 cases of eclamptogenic 
toxemia. 


1.). In no case was the spinal fluid level 
equal to or less than the plasma level. 

Plasma magnesium concentrations in 20 
patients with pre-eclampsia or eclampsia 
prior to treatment with magnesium sulfate 
were all within the range for normal preg- 
nant women. 

The parenteral administration of mag- 
nesium sulfate to both normal and toxemic 
pregnant women resulted in a delayed in- 
crease in fetal plasma magnesium concen- 
tration which ultimately equaled the ma- 
ternal rise. The average delay in the estab- 
lishment of equilibrium between maternal 
and fetal plasma was about 2 hours. The 
increase in amniotic fluid magnesium level 
occurred more slowly than in fetal plasma 
and was more variable. On occasion follow- 
ing prolonged therapy the magnesium level 
in the amniotic fluid was significantly higher 
than the maternal plasma concentration was 
ever known to be. Examination of the first 
voided urine of 2 infants whose mothers had 
received intramuscular magnesium prior to 
delivery revealed such urine to contain mag- 
nesium in a concentration about double (12 
and 13.5 mEq./I.) that of the maternal and 
cord plasma possibly indicating that the un- 
duly high magnesium concentration of am- 
niotic fluid in some of these cases could have 
resulted from intrauterine fetal urination. 

The cerebrospinal fluid magnesium con- 
centration remained almost totally inde- 
pendent of the maternal and fetal plasma 
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Fic. 2. Serial measurements of plasma and spinal fluid 
magnesium concentrations in 2 cases of eclampsia. Seven 
days of significant hypermagnesemia in 1 case resulted 
in only a slight increase in the spinal fluid magnesium 
concentration. 


concentration. In 1 patient in whom the 
plasma magnesium concentration was in- 
tentionally kept for 7 days at a level ranging 
from 6.3 to 11.0 milliequivalents per liter, 
the spinal fluid concentration at the end of 
the 7 days was but 3.50 milliequivalents per 
liter. This represented a slight increase 
above the normal range but certainly not 
equilibrium with the plasma magnesium. 
Similar almost complete lack of effect of 
high plasma magnesium concentrations on 
the spinal fluid magnesium level was ob- 
served in 10 other patients even though the 
plasma levels were raised to from 3.0 to 8.0 
milliequivalents per liter for periods of from 
3 to 48 hours. The average cerebrospinal 
fluid concentration in these 10 averaged 
2.65 milliequivalents per liter compared to 
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Fic. 3. The apparent magnesium space in anuric dogs 
at various times after injection. In 24 hours it was about 
double the inulin space. The measurements were done 
during 2 consecutive 24 hour periods in dog 8 (1 and 2) 
with almost identical results, 
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2.35 milliequivalents per liter in the normal 
control group. Data from 2 cases are shown 
in Figure 2. 

To delineate further the distribution of 
parenterally injected magnesium prior to 
its excretion, the apparent volume of distri- 
bution of intravenously administered mag- 
nesium was determined. To achieve and 
maintain a state of hypermagnesemia in 
equilibrium with surrounding interstitial 
and possibly intracellular water would ne- 
cessitate the prolonged intravenous infusion 
of large amounts of magnesium and the 
accurate measurement of all magnesium 
excreted in the urine. This would un- 
doubtedly introduce appreciable error in 
calculating the small difference present in 
the body at any one instant. To circumvent 
these difficulties studies were confined to 
humans and animals with either complete 
anuria or with marked oliguria and severe 
impairment of renal concentrating power. 

In 4 dogs bilateral ligation of the ureters 
was performed while in a fifth dog bilateral 
nephrectomy was carried out. One hour 
after either ligating both ureters or removal 
of the second kidney control plasma was 
obtained and then an accurately measured 
amount of magnesium sulfate was injected 
intravenously. The amount of magnesium 
injected ranged from 1.5 to 2.5 milliequiva- 
lents per kilogram. Serial plasma specimens 
were obtained at timed intervals throughout 
the next 23 to 24 hours and the increase in 
magnesium concentration above the control 
level was determined. The increase in milli- 
equivalents per liter divided into the num- 
ber of milliequivalents of magnesium ini- 
tially injected yielded a volume in liters into 
which theoretically the injected magnesium 
could have been uniformly dispersed. This 
volume expressed as the per cent of the 
weight of the animal is the apparent mag- 
nesium space. 

Since inulin is thought to measure fairly 
closely the true extracellular volume, inulin 
space measurements were carried out in 3 
of the 5 dogs. A suitable dose of inulin was 
injected intravenously. The plasma inulin 
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level was found to become constant after 4 
hours and to remain so for at least 4 more 
hours. By the technique described for mag- 
nesium the inulin space was calculated for 
each dog. It ranged from 20 to 22 per cent. 
As shown in Figure 3, the magnesium 
space was initially not much different from 
the extracellular space as calculated with 
inulin. However, it continued to increase 
over a 24 hour period, at first fairly rapidly 
but finally at a much slower rate, to reach a 
final value ranging from 40 to 49 per cent. 
In 1 dog in whom measurement of the ap- 
parent space of distribution of magnesium 
was repeated during the second 24 hours 
the magnesium space was again similar, in- 
dicating that the distribution was independ- 
ent of the initial plasma concentration. 
Similar observations were made in mark- 
edly oliguric humans without significant 
edema. Two of this group had chronic glo- 


. merulonephritis while 2 had hemoglobinuric 


nephrosis following the intravenous infusion 
of incompatible blood; one received the 
blood during a repeat cesarean section and 
the other during a hysterectomy. In each 
case 20 grams (165 mEq.) of magnesium 
sulfate were given intravenously in a period 
of from 2 to 8 hours. The small amount of 
magnesium excreted by the kidneys was 
measured and subtracted from the amount 
initially injected and the apparent magne- 
sium spaces were calculated as previously 
described. They were similar in magnitude 
at the end of 20 to 24 hours to those of the 
dogs, ranging from 37 to 43 per cent. The 
inulin space in the postpartum patient with 
hemoglobinuric nephrosis was 23 per cent, 
whereas the magnesium space at the end of 
24 hours was 40 per cent. 

The validity of such a technique to dem- 
onstrate that parenterally administered mag- 
nesium distributes in the body beyond the 
extracellular phase depends upon injected 
magnesium being excreted virtually only by 
the kidneys. To determine if this was the 
only source of excretion following parenteral 
administration, quantitative recovery in the 
urine of injected magnesium was attempted. 
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Fic. 4. A case of eclampsia controlled solely with mag- 
nesium sulfate showing the lack of significant hypoten- 
sive action and the nearly constant plasma magnesium 
level even though the patient was moderately oliguric. 


Three individuals, 2 normal males and 1 
pre-eclamptic female, were placed on nearly 
constant diets for 48 hours. All urine was 
collected for 24 hours prior to injection for 
basal magnesium excretion. Then 4.0 grams 
(33 mEq.) of magnesium sulfate were given 
intravenously and all urine excreted during 
the next 24 hours was collected. The increase 
in urinary magnesium excretion ranged from 
90 to 106 per cent and averaged 99 per cent 
of the amount injected. 

To study the effects of the acute removal 
of magnesium on the plasma concentration, 
a normal fasting dog was subjected to con- 
tinuous dialysis with the Skeggs-Leonards 
artificial kidney using a dialysing fluid which 
contained practically no magnesium. The 
plasma level dropped from 1.98 to 1.10 
milliequivalents per liter while 5.8 milli- 
equivalents of magnesium moved from the 
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Fic. 5. Data from case of eclampsia controlled only 
with magnesium sulfate while labor was induced. One 
hundred and fifty-four grams of magnesium sulfate were 
given without maternal or fetal toxicity. 
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Fic. 6. A case of severe pre-eclampsia treated with 
various agents. Magnesium sulfate and continuous caudal 
analgesia were without hypotensive effect while veratrone 
and continuous spinal anesthesia lowered the blood pres- 
sure to normal. Diuresis occurred while magnesium 
sulfate was being given. 


dog into the dialysing fluid. Theoretically, 
if all the magnesium obtained from the dog 
had come from the extracellular fluid, to 
have produced this drop in plasma concen- 
tration 3.0 milliequivalents, rather than 5.8 
milliequivalents, should have been removed. 

Since these studies indicated that a signifi- 
cant amount of injected magnesium dis- 
tributed beyond the extracellular fluid com- 
partment, preliminary efforts were made 
to determine where the magnesium was ulti- 
mately deposited. Studies were undertaken 
of possible magnesium uptake either in vitro 
or in vivo by red cells bathed in plasma 
with an elevated magnesium concentration. 
The erythrocyte magnesium concentration 
was measured before and after intramuscular 
or intravenous injections of amounts of mag- 
nesium sulfate sufficient to maintain the 
plasma magnesium level at or above the 
initial red cell concentration (4.0 to 5.5 
mEq./l.). In none of the 4 cases studied 
during periods varying from 8 to 48 hours 
was there any evidence of augmentation of 
red cell magnesium content. Normal human 
blood to which had been added sufficient 
magnesium chloride to raise the plasma 
magnesium concentration to 12 to 13 milli- 
equivalents per liter was incubated for 3 
hours in vitro with constant agitation at 
38 degrees C. under an atmosphere of 95 
per cent oxygen —5 per cent carbon dioxide. 
No detectable increase in erythrocyte mag- 
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nesium concentration was produced with 
this technique, even though the plasma 
magnesium level had been raised to 24% 
times that of the erythrocytes. 

Effect of hypermagnesemia on blood pressure in 
hypertensive states. The effects on blood pres- 
sure of elevating the plasma magnesium 
concentration in pre-eclampsia, eclampsia, 
and other hypertensive states were investi- 
gated to see if the potent anticonvulsive 
properties of this ion in such states was di- 
rectly related to a hypotensive action. In 12 
patients with pre-eclampsia or eclampsia, 
magnesium sulfate was rapidly administered 
intravenously in 4 to 8 minutes in doses of 4 
to 8 grams. The effects on blood pressure 
varied from no discernible change to an 
abrupt but transient drop to normotensive 
levels which was followed in 20 to 80 min- 
utes by a return to the preinjection level. 
Data from 3 typical cases are shown in Fig- 
ure 1. A similar lack of significant hypo- 
tensive action was frequently noted in the 
cases of pre-eclampsia and eclampsia treated 
for prolonged periods with intramuscular 
magnesium sulfate. Blood pressures recorded 
in 3 cases of eclampsia treated for as long as 
5 days with as much as 154 grams of mag- 
nesium sulfate are shown in Figures 4, 5, 6. 
In 1 case of severe pre-eclampsia (B. G., 
Fig. 6) a comparison of the effects on blood 
pressure of magnesium sulfate, continuous 
caudal analgesia, intravenous infusion of di- 
luted veratrone, and continuous spinal anes- 
thesia was made. For 50 hours, after an ini- 
tial 2 hour control period, magnesium sulfate 
was given intramuscularly, the total dose 
being 70 grams. A slight decrease in systolic 
pressure was noted but the diastolic pressure 
remained almost fixed between 110 and 120 
millimeters of mercury. A similar lack of 
response followed the continuous caudal an- 
algesia but the intravenous infusion of vera- 
trone produced a prompt decrease in both 
systolic and diastolic blood pressures to nor- 
motensive levels. During the next 16 hours 
the intramuscular magnesium sulfate ther- 
apy was repeated; the total dose was 25 
grams. Again virtually no effect on blood 
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pressure could be demonstrated. With con- 
tinuous spinal anesthesia a prompt fall in 
blood pressure was obtained and normoten- 
sive levels were reached. 

To determine if this frequently encoun- 
tered lack of significant hypotensive action 
was limited to the hypertension of pre- 
eclampsia and eclampsia, or, if a similar 
lack of blood pressure response was present 
in other hypertensive states, 9 patients ac- 
tively convulsing with hypertensive enceph- 
clopathy, anuria or marked oliguria, uremia, 
and either chronic or acute renal disease 
were given an intravenous infusion of 20 
crams of magnesium sulfate over a period of 
2 to 8 hours. During the following 24 hours 
5 per cent or less of the injected magnesium 
was excreted. In most cases repeated meas- 
urements of the magnesium plasma con- 
centration were made following the mag- 
nesium sulfate infusion. The plasma levels 
ranged from 7 to 12.3 milliequivalents per 
liter. In all, the convulsions were promptly 
controlled but in none was there prolonged 
hypotensive action in spite of the patients’ 
inability to excrete magnesium. Data from 
a case which showed the greatest fall in 
blood pressure, E. S., a postpartum 38 year 
old female with chronic glomerulonephritis, 
are shown in Figure 7. 

The effect of parenterally administered magne- 
sium on renal function. Measurements of renal 
plasma flow (RPF) and glomerular filtra- 
tion rate (GFR) were made in 7 women with 
pre-eclampsia before and during treatment 
with magnesium sulfate. In 4 of the patients 
the acute effects of intravenously injected 
magnesium sulfate were studied. RPF and 
GFR were measured during 2 or more pre- 
treatment periods and then 4 to 6 grams of 
magnesium sulfate were injected in 4 to 8 
minutes. The effects were studied during the 
period of injection and for a period of from 
45 minutes to 2 hours thereafter. As com- 
pared to the preinjection values the subse- 
quent GFR varied from 87 to 125 per cent 
and averaged 98 per cent, while the RPF 
ranged from 85 to 110 per cent and averaged 
96 per cent. Sodium excretion was measured 
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Fic. 7. Blood pressure response in a convulsing patient 
with uremia due to chronic glomerulonephritis. In spite 
of prolonged hypermagnesemia the hypotensive action 
was not sustained. 


before and after starting the injection of the 
magnesium sulfate. During and immediately 
after the injection of magnesium the urinary 
sodium.excretion was increased by up to 100 
per cent of that of the control periods. This 
augmentation was transient. At the end of 
45 to 90 minutes the sodium excretion per 
minute had dropped to the control level. In 
1 case in which the injection was repeated, 
again an augmentation of sodium excretion 
resulted. No significant change in potassium 
excretion was detected. 

In 3 other pre-eclamptic women after con- 
trol measurements of RPF and GFR, mag- 
nesium sulfate was given intramuscularly, 10 
grams initially followed by 5 grams every 4 
hours, for 24 to 48 hours and then the meas- 
urements of RPF and GFR were repeated. 
The GFR after magnesium therapy ranged 
from 90 to 103 per cent and the RPF from 
91 to 98 per cent of the pretreatment values. 
The average for the former was 96 per cent 
and for the latter 94 per cent. 

The effects of parenterally-administered magne- 
stum sulfate on uterine contractibility. The multi- 
channel strain gauge tokodynamometer was 
used to record the frequency, duration, and 
maximum intensity of uterine contractions 
in the region of the fundus, midportion, and 
lower uterine segment before, during, and 
after the administration of magnesium sul- 
fate. Five normal women in the first stage of 
labor received 4 to 8 grams of magnesium 
sulfate intravenously after control recordings 





were obtained for 15 to 30 minutes. The re- 
cordings were continued during the injection 
period and from 1 to 2 hours after. In 2 of 
these patients magnesium plasma levels were 
studied. They were very similar to those 
shown in Figure 1. The intravenous injec- 
tions were accompanied by the transient 
sensation of intense heat in all and nausea 
and vomiting in some. 

There was essentially no change in fre- 
quency, duration, or maximal intensity of 
uterine contractions following the injection. 
During and immediately following the 4 to 5 
minute injection period some of the patients 
missed 1 or 2 contractions. Following that 
the preinjection labor pattern was complete- 
ly re-established even though the plasma 
magnesium level was elevated to as high as 
7 milliequivalents per liter. 

Slight sedation appeared to follow the in- 
jections. Pain from uterine contractions was 
either less intense or was better tolerated in 
all 5 cases. 


DISCUSSION 


Magnesium sulfate administered in the 
manner described proved to be a potent but 
safe drug for inhibiting eclamptic convul- 
sions. No patient in the pre-eclamptic group 
convulsed after magnesium sulfate therapy 
was instituted and no patient with eclampsia 
had a further convulsion after therapy was 
started. This observation was also true with- 
out exception for the large group of toxemic 
patients from the private obstetric service 
who were treated in a similar fashion with 
magnesium sulfate but who were not includ- 
ed in this study. The mechanism by which 
the magnesium ion so effectively controls the 
convulsions associated with toxemia of preg- 
nancy was not elicited. Its anticonvulsant ac- 
tion certainly does not depend on a hypo- 
tensive action as with veratrum preparations. 
The anticonvulsant action cannot be corre- 
lated with evidence of marked central ner- 
vous system depression as is the case with ef- 
fective therapy with morphine or the bar- 
biturates. That a peripheral curariform ac- 
tion is not involved in inhibiting convulsions 
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is apparent since in a great majority of the 
cases the patellar reflex was normally active. 

The dosage regime is identical with that 
advocated by Eastman with 2 exceptions. 
The one important deviation is the initial 
use of 4 grams of magnesium sulfate intra- 
venously along with 10 grams of intramus- 
cularly injected magnesium sulfate in cases 
actively convulsing, rather than using pento- 
barbital, morphine, or paraldehyde. Studies 
of the rate of absorption from the intramus- 
cular depot indicate an initial 60 to 90 min- 
ute lag before there is significant elevation of 
the plasma magnesium concentration. Dur- 
ing this time control of convulsions is poor 
unless rapid augmentation of the plasma level 
is established via the intravenous route. An- 
other deviation is to continue the intramus- 
cular administration of 5 gram doses at 4 
hour intervals rather than to change to 6 
hour intervals after the first 24 hours of ther- 
apy. 

The sequence of evidences of magnesium 
toxicity shown by Winkler, Smith, and Hoff 
was confirmed; the loss of the patellar reflex 
always precedes respiratory depression. The 
patellar reflex disappears with plasma mag- 
nesium concentrations of 7 to 10 milliequiv- 
alents per liter. In this study only 1 patient 
developed any signs of respiratory depression. 
With the plasma magnesium concentration 
purposely raised to 10.5 to 12.3 milliequiv- 
alents per liter the respiratory rate dropped 
from 18 to 12 per minute and the depth of 
respirations decreased moderately. No ther- 
apy, such as intravenous calcium gluconate 
or oxygen, was necessary. With plasma con- 
centrations as high as 11 milliequivalents per 
liter in other patients respiratory depression 
was not observed. 

Although the degree of hypermagnesemia 
in the fetus paralleled very closely that in the 
mother, signs of significant depression of the 
fetus were consistently lacking following the 
administration of magnesium sulfate to the 
mother. Breathing and crying times were us- 
ually well within normal limits. 

Evidence of cumulative toxicity in mother 
or fetus could not be demonstrated as long 
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as it was ascertained each time before inject- 
ing more magnesium sulfate that first, the 
patellar reflex was present, and second, the 
urinary output during the previous 4 hours 
was 100 milliliters or more. One hundred 
fifty-four grams of magnesium sulfate were 
given parenterally to 1 patient with eclamp- 
sia during 5 days with no evidence of ma- 
ternal or fetal toxicity resulting. The infant, 
which weighed only 1,450 grams, survived. 

Studies of some of the pharmacologic prop- 
erties of magnesium revealed on occasion 
rather striking differences from the observa- 
tions of others. Hirschfelder states that in 
normal individuals 40 per cent of orally in- 
gested magnesium sulfate independent of the 
amount ingested is absorbed from the gut 
but no change in the plasma concentration 
is produced because of the rate of renal ex- 
cretion equaling the rate of absorption. His 


. observations were not confirmed. Instead, 


less than 5 per cent of orally administered 
magnesium appeared to be absorbed. These 
findings, while contradicting those of Hirsch- 
felder, agree with those of McCance and 
Widdowson. It can be concluded from these 
data that little in the way of systemic phar- 
macologic action due to the magnesium ion 
can be accomplished by oral administration 
of magnesium sulfate. 

Parenterally administered magnesium was 
reported by Smith, Winkler, and Schwartz 
and by Harris and DeMaria to distribute in 
the extracellular fluid compartment; how- 
ever, their data suggest that this limitation 
to the extracellular phase is brief. The pres- 
ent study indicates that both in humans and 
dogs immediately after injection the magne- 
sium space is not much greater than the in- 
ulin space but that the magnesium space, at 
first quite rapidly and then more slowly, 
increases to become in 24 hours about double 
the inulin space. The fate of the magnesium 
after leaving the extracellular phase prior to 
excretion was not discovered. This problem 
currently is being investigated. 

The magnesium concentration in spinal 
fluid, as was shown previously by Watchorn 
and McCance, normally is higher than in 
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plasma but in patients with hypermagnese- 
mia the opposite is true. The spinal fluid 
level could be only very slightly increased 
by raising the plasma level, even though the 
elevation was continued for long periods of 
time. 

The plasma concentrations of magnesium 
in normal pregnancy are similar to those in 
the nonpregnant state. No significant varia- 
tion from normal was found in plasma levels 
in cases of pre-eclampsia or eclampsia. ‘This 
observation differs from the finding of Haury 
and Cantarow who report plasma magne- 
sium concentrations to be low in some cases 
of toxemia of pregnancy. 

Magnesium levels in amniotic fluid from 
normal women averaged 25 per cent lower 
than the maternal and fetal plasma levels. 
This observation would suggest that amniotic 
fluid magnesium is essentially an ultrafiltrate 
of plasma since Watchorn and McCance have 
shown that the ultrafiltrable fraction of mag- 
nesium in plasma is about 75 per cent of the 
total. 

Parenterally administered magnesium sul- 
fate has been reported by Heller and asso- 
ciates to depress very slightly RPF and 
GFR, and to increase sodium excretion in 
normal humans; by Harris and DeMaria to 
increase RPF markedly and GFR moderate- 
ly in children with acute glomerulonephritis; 
by de Alvarez and co-workers to decrease 
appreciably GFR and sodium excretion in 
pre-eclampsia; and by Harris and DeMaria 
to produce no significant change in RPF or 
GFR in normal dogs. In the patients with 
pre-eclampsia studied in the present report, 
the renal changes following parenteral mag- 
nesium sulfate were similar to those found 
by Heller and associates in normal adults— 
that is, a slight average decrease in RPF and 
GFR and a transient increase in sodium 
excretion. 

The effects of magnesium sulfate on blood 
pressure were variable but in most instances 
parenteral administration of this compound 
resulted in little change in blood pressure. 
There was no correlation in either the tox- 
emic group or the uremic group between the 








cessation of convulsions and a hypotensive 
effect. These observations are similar to those 
of Winkler and associates in chronic neph- 
ritis. 

This lack of significant hypotensive action 
creates the greatest objection to the use of 
parenteral magnesium sulfate in pregnancy 
toxemia. Intracranial hemorrhage probably 
occurs in at least 20 per cent of fatal cases 
of eclampsia. While it can be debated wheth- 
er it is essential, or even desirable, to lower 
blood pressure artificially to exactly normo- 
tensive levels, it is believed that in cases of 
toxemia with severe hypertension it is of val- 
ue to lower the pressure to moderately hy- 
pertensive levels. At the present time at the 
University Hospitals of Cleveland hydrala- 
zine given intravenously is being used in con- 
junction with intramuscular magnesium sul- 
fate to lower blood pressure in such cases of 
pre-eclampsia or eclampsia with marked hy- 
pertension. 


SUMMARY 


Parenteral magnesium sulfate used alone 
in doses similar to those recommended by 
Eastman effectively and safely inhibits ec- 
lamptic convulsions. Close observance of the 
patellar reflex before further injections avoids 
the development of magnesium intoxication. 
The mechanism by which magnesium pre- 
vents eclamptic convulsions remains un- 
known. Magnesium sulfate is a poor hypo- 
tensive drug. Parenterally administered mag- 
nesium is not confined to the extracellular 
fluid compartment. Injected magnesium free- 
ly crosses the placenta but does not to any 
extent enter spinal fluid. Parenteral magne- 
sium sulfate is excreted solely by the kidneys 
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but does not markedly alter renal plasma 
flow or glomerular filtration. Hypermagne- 
semia within the therapeutic range neither 
inhibits uterine contractions nor significant- 
ly depresses the fetus. 
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ABDOMINAL SURGERY IN THE NEWBORN 





MIRIAM G. WILSON, M.D., Los Angeles, California 


RECENTLY there has been a steadily increas- 
ing interest in surgical problems of the new- 
born. This article represents a review of ab- 
dominal surgery in the newborn occurring 
in the Los Angeles County Hospital during 
the past 5 years. The incidence of diagnosis 
and operation for abdominal conditions in 
infants has increased significantly through- 
out this short period, so that at least twice 
the number is expected for the next 5 years. 
The accentuated awareness of the possibility 
of a surgical problem in an infant who may 
appear merely to be not doing well is re- 
flected in the earlier and more frequent di- 
agnosis. In addition, a pediatric surgical staff 
is available at all times at the Los Angeles 
County Hospital. Those surgeons, who limit 
themselves within the hospital to pediatric 
problems, represent a highly trained and 
skilled consulting group. 

In the period from January 1948 through 
March 1953 abdominal surgery was per- 
formed upon 57 newborn infants. The total 
number of hospital admissions of newborn 
infants for this time was approximately 
40,000, or 8,000 each year. One in 700 in- 
fants, therefore, presented a surgical prob- 
lem. A more accurate incidence of surgical 
abdominal conditions in the group of new- 
born infants taken at random is 1 in 1,200, 
a figure obtained by omitting the infants 
who were born elsewhere and referred to 
General Hospital specifically for surgery or 
because they were not developing normally. 
No attempt is made in this article to deter- 
mine the total number of abdominal lesions 
which were suspected, clinically diagnosed, 
or diagnosed at autopsy. All the infants of 
this series were operated upon. 

Certain general characteristics of the 
group deserve mention. The racial distribu- 
tion was the same as that in the newborn 
population of the hospital, representing large 


Negro and Mexican groups. Males predomi- 
nated slightly, representing 61 per cent of 
the group. In the entire group there was a 
50 per cent incidence of prematurity, and 
a median weight of 5 pounds 8 ounces. In a 
random population, prematurity was associ- 
ated with 25 per cent of the surgical patients, 
a figure obtained by excluding the statisti- 
cally heavily weighted group born elsewhere, 
80 per cent of whom were premature. The 
large premature center in the hospital ac- 
counted for the high incidence of prematu- 
rity in the outside referrals. Of the entire 
group, 56 per cent were born within the 
hospital, and 44 per cent born in smaller 
hospitals or at home. 

The mortality for the group was 55 per 
cent. Surprisingly, the mortality for the pre- 
mature infants was only 44 per cent. It must 
be understood, however, that the premature 
infants in this series were the larger prema- 
tures because of the obvious difficulty in 
establishing the diagnosis of surgical abdom- 
inal conditions in a very small infant. 

Very unexpected was the fact that a bisec- 
tion of the total group by the median age at 
surgery yielded identical mortality figures 
for the younger and older age groups. The 
most obvious reason for this is that the most 
marked symptoms, the most severely ill in- 
fant, and the earliest diagnosis were inti- 
mately related. 

The mortality for the group born else- 
where was 60 per cent as compared with 50 
per cent for the group born here. This dif- 
ference, although not statistically significant 
with the small numbers of this series, ap- 
pears valid since the infants born elsewhere 
were in poorer condition. 

Eighty per cent of the group born else- 
where was premature as compared with 25 
per cent of the group born here. The group 
born elsewhere had a three-fold increase in 











prematurity and an average delay in surgery 
of 1 day, as compared with the group born 
here. Prematurity and age at surgery were 
not decisive factors in influencing mortality 
of the entire group; however, they probably 
contribute in the case of infants who are in 
generally poor condition. 

Thirteen of the infants had an additional 
major surgical lesion. The total of all the 
discovered lesions amenable to surgery are 
listed in Table I. 

Other congenital anomalies were very 
common, occurring in 38 per cent of the 
group. The following anomalies represent 
those most frequently found: mongolism in 
6 cases; congenital heart anomaly, 6 cases; 
genitourinary anomaly (excluding the com- 
monly related fistula with imperforate anus), 
5 cases; facial malformation, 4 cases; skeletal 
anomaly of extremity, 3 cases; and central 
nervous system anomaly, 3 cases. 


SMALL BOWEL OBSTRUCTION DUE TO 
STENOSIS OR ATRESIA 


This group consisted of 18 infants of whom 
70 per cent were premature. The smallest 
infant of the entire series was a 2 pound 
7 ounce infant with a jejunal diaphragm. 
This infant, with only a 40 per cent chance 
of survival on the basis of prematurity, ex- 
pired on the third postoperative day. 

The site of obstruction in the 13 infants 
with atresia was the duodenum in 5, the 
jejunum in 6, and the ileum in 2 cases. In 
the 5 infants with stenosis the site of obstruc- 
tion was the pylorus in 1, the duodenum in 
3, and the ileum in 1 instance. 

There was a high incidence of other 
anomalies: congenital band, malrotation, or 
volvulus, or a combination of these in 5 
cases; mongolism, 4 cases; intraventricular 
septal defect, 2 cases; and sigmoid diverticu- 
lum, meckel’s diverticulum, jejunal redupli- 
cation, and hydrocephalus, each 1 case. 

Duodenal obstruction was present in all 
the mongoloid infants, accounting for one- 
half of that group. 

The symptoms of small bowel obstruction 
were vomiting, absent or infrequent stools, 
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mild distention, and respiratory difficulties. 
Vomiting ordinarily occurred after the first 
feedings, although, in a few cases, vomiting 
preceded feedings. Emeses were bile-stained 
except in the infant with hypertrophic py- 
loric stenosis and the 2 infants with obstruc- 
tion in the first portion of the duodenum. All 
infants but 1 had apparently normal meco- 
nium stools, which decreased in number and 
volume as length of life without surgery pro- 
gressed. The Farber test has not been used 
routinely since the immediate treatment, i.e., 
exploration, is not altered by the diagnosis 
of a partial instead of a complete obstruc- 
tion. None of this group had remarkable dis- 
tention; and, in fact, many infants were 
thought to have minimal or no distention. 
As might be expected, the lower obstruc- 
tions were associated with greater distention 
and fewer stools. In addition to gastrointesti- 
nal symptoms, atelectasis or pneumonia was 
present in 25 per cent of this group. In all 
cases except those of hypertrophic pyloric 
stenosis, the diagnosis was confirmed and 
the lesion accurately located by a plain x-ray 
film of the abdomen. 

Except for the 1 Ramstedt pyloroplasty, 
the surgical procedures consisted of primary 
enteroanastomosis or gastroenteroanastomo- 
sis, with detorsion of volvulus or release of 
congenital bands when present, and in 1 
case, of resection of reduplication. 

The mortality of this group was 56 per 
cent. The causes of death were: peritonitis in 
3 cases (disruption at anastomosis 2, gan- 
grenous bowel 1); functional obstruction at 
anastomosis (associated with debility and 
bronchopneumonia) in 4 cases; gangrenous 
cellulitis of the face (secondary to nasogas- 
tric tube) in 1 case; and mistaken diagnosis 
at time of surgery, with no repair in 1 case. 

Adrenal hemorrhage was found in 1 pa- 
tient whose death was caused by peritonitis. 
One death resulting from peritonitis was im- 
mediately precipitated by rectosigmoid per- 
foration during a barium enema. 

There was no correlation between the age 
at which surgery was done and the survival 
of the infant. In fact, only 3 were operated 
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upon at less than 2 days of age, and all of 
these expired. There was no relationship be- 
tween location or degree of obstruction and 
mortality. There was no constant relation- 
ship between mortality and size above the 
weight of 4 pounds; but prognosis was poor 
for the infants who weighed less than 4 
pounds. 


LARGE BOWEL OBSTRUCTION DUE TO 
STENOSIS OR ATRESIA 


There were 4 infants in this group who 
were operated upon, including infants with 
the following lesions: (1) atresia of the as- 
cending colon, (2) stenosis of the entire de- 
scending colon, (3) stenosis of the sigmoid, 
and (4) stenosis of the rectosigmoid colon 
consistent with congenital megacolon. In 
addition, 3 infants with other surgical ab- 
dominal lesions were found to have obstruc- 
tive large bowel lesions, including stenosis 
and atresia of the sigmoid colon.in 1 case 
and congenital megacolon in 2 cases. 

The infants upon whom surgery was per- 
formed for large bowel stenosis or atresia 
were all full term, 2 weighing more than 
8 pounds. 

Although distention was apparent within 
24 hours, it was thought by the nursing staff 
to be within the limits of normal; and the 
doctor usually was not informed that the in- 
fant’s condition was poor until after 24 hours. 
At this time there was little delay in making 
the diagnosis since the degree of distention 
and the almost complete absence of stools 
were so marked. Stools before surgery varied 
in number from 0 to 3. Accompanying symp- 
toms were hypoactive peristalsis and green 
vomitus, the latter usually occurring at 
about 40 hours of life. Plain abdominal 
roentgenograms gave little additional infor- 
mation. In some cases, barium enemas were 
used to advantage. 

The operative procedures included 2 pri- 
mary large bowel anastomoses, 1 cecostomy, 
and 1 transverse colostomy—the latter in 
the infant with the congenital megacolon, 
the only survival of the group. The cause of 
death in all cases was peritonitis. 
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TABLE I.—SURGICAL LESIONS PRESENT 


Lesions No. 

Stenosis and atresia of small bowel.................00% 18 
MIRMND a ecie ecacddaak cca ecnes 13 
MMs td ca carstasqeencess 5 

Stenosis and atresia of large bowel..............-..00- 7 
PRINS: Kc arciie chien cueaatewe ce 2 
SEN sia cik'y daancanwacaceus 5 

REMI OF CG GMOS wo 5 os. cecdicediccciadeccss 13 
RONOEMIMMON, «5c crecevenesece 12 
WOE ha ctnacadeucaseexenes 1 

BONO OOM Sis cicccccnsiacasdeddecedecceces 8 
With tracheoesophageal fistula... 7 

Obstructing congenital band....................0005. 8 
WH WONG ios sc ciecccsicaces 5 
Simple obstruction............. 2 


With volvulus and intussusception 1 

(Malrotation associated with 4) 
CPM ow cro sn vce scberiedaceeddesanwecnaneus 
Mi Oe OCCT TSE ECT TC CETTE 
Gastrointestinal cyst or reduplication ................. 
Diaphragmatic hernia and eventration................ 

Ji! CECT TET er TT Cree 2 


wWohu 


MALFORMATION OF THE ANUS AND RECTUM 


Of the 13 infants in this group, 12 had an 
imperforate anus with a rectal pouch ending 
blindly some distance above the anal skin 
(Ladd and Gross type III). One infant had 
a stenosis (Ladd and Gross type I), which 
was discovered at the time of operation for 
a diaphragmatic hernia. Of the 13 infants, 
11 were male, and 11 were Caucasian. Eight 
(70 per cent) were full term, including 2 
nine pound infants. 

Slightly more than one-half of the infants 
with imperforate anus had also a fistulous 
connection between the rectum and genito- 
urinary tract or perineum. Approximately 
one-half of the infants had major congenital 
defects other than the commonly associated 
fistula. Only 2 patients had an uncompli- 
cated imperforate anus. 

The congenital anomalies in this group, 
excluding the commonly associated fistulas, 
were: multiple genitourinary anomalies (3), 
including bilateral hydroureter and hydro- 
nephrosis (2); congenital megacolon (2); 
mongolism (1); tetralogy of Fallot (1); tra- 
cheoesophageal fistula and esophageal atre- 
sia (1); and diaphragmatic hernia (1). 

The diagnosis of imperforate anus was 
made by inspection, frequently by the nurs- 
ing staff while attempting to insert a ther- 











mometer. Clinical obstruction, evidenced by 
bile-stained emesis, occurred in only 1 infant 
whose imperforate anus was not discovered 
until after the first feeding. 

Although the techniques of contrast cysto- 
grams and inverted x-ray films are used, 
neither technique has been found highly 
useful. In only 1 out of 5 cases was the dis- 
tance between the rectal pouch and the anal 
skin as determined by x-ray examination 
found to be within 1 centimeter of that esti- 
mated at surgery. The error tended to vary 
in either direction—that is to say, in some 
instances the rectum was closer to the anal 
skin than anticipated, and in some much 
farther away. Knowing the exact age of the 
infant in hours was of no additional help in 
interpreting the films. Negative contrast 
cystograms were reliable about one-half the 
time in ruling out a genitourinary fistula. 

The surgical procedures included 10 suc- 
cessful perineal proctoplasties, 1 unsuccess- 
ful perineal proctoplasty, and 1 abdominal- 
perineal repair. ‘The procedure employed at 
surgery consisted of either suturing the blind 
end of the rectum to the anal skin or dis- 
secting out and inserting the rectoperineal 
fistula into the anal sphincter. Whenever 
possible, the associated fistula was repaired 
at original surgery. Identification of the fis- 
tula at operation was occasionally difficult. 

In this group, representing those infants 
with severe associated congenital anomalies, 
the mortality was 40 per cent. Only 1 death 
was attributable to complications of the 
original surgery. This occurred in an infant 
in whom a combined perineal-abdominal 
approach was planned because of a 4.5 centi- 
meter x-ray distance between the rectal 
pouch and the anal skin. At operation a con- 
genital peritoneal band with obstruction and 
volvulus was also found. This infant died at 
the age of 2 months after a progressively 
downhill course involving wound infections, 
spontaneous ileostomies and colostomy, sec- 
ondary obstruction, and a terminal aspira- 
tion pneumonia. 

A perineal approach was unsuccessful in 
an infant in whom the rectal pouch was 
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much farther than the 3 centimeter x-ray 
distance. A combined approach was planned 
for a later time because of the infant’s poor 
condition on the operating table. This infant 
had multiple congenital anomalies and did 
not survive for the second operation. At 
postmortem examination, perforation of the 
terminal ileum and peritonitis were found. 


ESOPHAGEAL ATRESIA 


Throughout the 5 year period, there were 
8 infants with esophageal atresia. Seven had 
a blind upper esophageal pouch and a 
tracheoesophageal fistula from the distal 
esophageal pouch, or type III. One had an 
esophageal atresia without an associated fis- 
tula, or type I. In the entire group the inci- 
dence of prematurity was 75 per cent, and 
the median weight was 5 pounds. Only 2 
had other congenital anomalies—one was a 
Mongolian idiot; another had an imperforate 
anus. 

The symptomatology of this group was 
remarkable in its invariability. All the in- 
tants had excessive white or brown mucus 
from the nose and mouth, regurgitation 
while eating or shortly thereafter, inability to 
swallow, cyanosis, dyspnea, and rhonchi. 
All of the infants had some degree of aspira- 
tion pneumonia or atelectasis. Occasionally 
their condition was initially misdiagnosed as 
aspiration pneumonia or sepsis with jaun- 
dice. The diagnosis was confirmed by the 
failure to pass a lavage tube into the stom- 
ach. X-ray examination with the use of 
lipiodol as a contrast medium further estab- 
lished the diagnosis. 

An esophagoesophagostomy was easily 
done in all but 2 infants. A considerable dis- 
tance existed between the two esophageal 
ends in the infant with type I esophageal 
atresia. The stomach was brought up into the 
chest, and a primary anastomosis of the 
esophagus was then performed. In another, 
there was so much respiratory difficulty that 
an initial gastrostomy was done, with defini- 
tive surgery planned at a later date. Both 
of these infants expired. A gastrostomy was 
done in only 2 infants in addition to the end- 























to-end anastomosis and dissection of the 
fistula. Both of these infants survived, 1 
weighing only 3 pounds 6 ounces. 

Mortality for the group was 60 per cent. 
A very surprising circumstance was that the 
only 3 survivals were 4 or more days old at 
the time of operation, and 1 of them was 10 
days old. All of the deaths occurred in in- 
fants that were 3 days old or younger at the 
time of surgery. Our figures indicate a much 
better prognosis for the larger infants, al- 
though 1 of the survivals weighed less than 
4 pounds. 

Most of the deaths were caused by cardio- 
respiratory failure and occurred within the 
24 hours following surgery. Cardiac arrest 
within 1 hour after operation accounted for 
2 deaths, 1 of these being the only death on 
the operating table in the entire series. The 
other deaths were due to aspiration pneu- 
monia. One infant lived to the age of 2 
months and eventually expired of an aspira- 
tion pneumonia. Postmortem examination 
of this infant revealed an esophageal stenosis 
and a recurrent tracheoesophageal fistula 
within the surgical scar tissue. 


CONGENITAL BANDS WITH VOLVULUS OR 
SIMPLE OBSTRUCTION 


Obstruction in these 7 infants resulted 
from either volvulus of an intestinal loop 
enclosed under the peritoneal band, or con- 
striction of the intestine as the peritoneal 
band passed over it. Volvulus occurred in 5 
infants, and simple constriction in 2. 

This group had an unusually high in- 
cidence of other gastrointestinal anomalies. 
As might be expected, malrotation of the 
midgut was found frequently—in 4 of the 
total 7. Other anomalies included imper- 
forate anus, small bowel atresia and sten- 
osis, and duodenojejunal intussusception. 

The symptomatology was that of high 
small bowel obstruction and secondary 
respiratory embarrassment, represented by 
bile-stained emesis, distention, dyspnea, and 
cyanosis. The distention was usually mini- 
mal. Grossly bloody stools, dark red in color, 
occurred in 2 infants—one of whom was 
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found to have massive midgut infarction 
secondary to volvulus and the other, a duo- 
denojejunal intussusception. All the other 
infants passed several small and apparently 
normal meconium stools. A plain x-ray film 
of the abdomen in all was diagnostic of 
small bowel obstruction. 

A 68 per cent mortality was found. The 
cause of death was peritonitis in 3 infants, 
and aspiration pneumonia and wound in- 
fection in 1 infant. 


OMPHALOCELE 


Throughout the 5 year period 5 newborn 
infants with omphaloceles were taken to the 
operating room for closure. All of these in- 
fants had other congenital defects. There was 
no definite tendency toward either maturity 
or immaturity in this group. Operation in 
all cases was performed within the first 24 
hours of life. The diameter of the defect 
varied from 2 to 8 centimeters. 

The only 2 survivals of the group had 
small defects, of 4 and 5 centimeters, with 
small bowel and liver presenting in one 
patient, and small bowel in the other. A 
one stage closure was done in both surviving 
infants, but a wound dehiscence necessitated 
a second closure in one. The immediate 
causes of the 3 deaths were peritonitis or 
respiratory failure. Two of the deaths oc- 
curred in infants with severe congenital 
defects incompatible with life. One death 
occurred in an infant who had a ruptured 
omphalocele with fibrinous peritonitis. Clo- 
sure of the abdomen appeared technically 
impossible, and this infant was returned to 
the ward with sterile saline gauze over the 
omphalocele to await inevitable death.’ 


VISCERAL PERFORATIONS 


There were 4 cases of visceral perforation 
in this group, including 1 gastric perfora- 


1Since the time of this survey, the pediatrics service has seen 
a similar case that was closed at operation, in spite of the exten- 
sive peritonitis, and a colostomy established. The infant survived 
the immediate postoperative period, only to die of a secondary 
diarrhea. This is considered a “pediatric” rather than a “surgi- 
cal” death. This latter case, in addition to the few cases of 
ruptured omphalocele and surgical repair reported in the lit- 
erature, has demonstrated that prognosis is not so poor as was 
once thought. 





tion, 2 rectosigmoid perforations, and 1 
cecal perforation. 

A gastric perforation occurred in a full 
term infant who had required tracheal 
catheter resuscitation at birth. No other 
tubes were ever passed into the mouth. 
Small emeses occurred on the second day of 
life. On the third day there was unequivocal 
evidence of peritonitis and of massive pneu- 
moperitoneum on x-ray examination. At 
operation a 5 centimeter tear along the 
lesser curvature of the stomach was closed. 
Peritonitis was extensive, and death oc- 
curred on the fourth postoperative day.! 

A rectal perforation occurred in a 4 
pound 9 ounce premature infant. Disten- 
tion, hypoactive peristalsis, and bile stained 
vomitus were evident on the third day of 
life, at which time the infant was referred 
to Los Angeles County Hospital. The find- 
ings at x-ray examination of the abdomen 
were suggestive of obstruction. In an at- 
tempt to make a diagnosis, a barium enema 
was done; and during fluoroscopy, barium 
was seen to flow throughout the abdomen. 
Immediate operation revealed a 5 centi- 
meter, apparently traumatic, perforation in 
the rectum and rectosigmoid colon associ- 
ated with a tear in the peritoneal cul-de- 
sac. It was the opinion of the operating 
surgeons that the perforation existed prior 
to the barium enema. A small 4 millimeter 
perforation was found in the terminal ileum. 
The perforations were closed, and an at- 
tempt was made to evacuate the abdominal 
cavity of feces and barium. A loop trans- 
verse colostomy was done. Fatal cardiac 
arrest occurred at the termination of surgery. 
Etiology of the rectal perforation was ob- 
scure. The only foreign object known to be 
inserted into the rectum prior to surgery was 
a thermometer. 

There was 1 traumatic perforation in the 
rectosigmoid bowel caused by a barium 


1Our experience has included another gastric perforation in 
a 2 pound 2 ounce infant who was being fed by an indwelling 
nasogastric polyethylene tube. Our series does not include this 
infant because, although diagnosis was made, he died before he 
could beoperated upon. It was interesting that this perforation, 
occurring on the eleventh day of life, was caused by a small 
polyethylene tube with a smooth, beveled end. 
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enema. This infant had developed a peri- 
tonitis following operation for a jejunal 
atresia. The barium enema had been done 
in an attempt to rule out a suspected 
obstruction. 

Another perforated viscus had occurred 
in a full term infant who subsequently de- 
veloped peritonitis on the third day of life. 
X-ray examination revealed loops of bowel 
markedly dilated with fluid and extra- 
luminal air throughout the abdomen. Sur- 
gery revealed a perforation in the cecum, 
adjacent to an inflamed appendix. The 
diagnosis at the operating table was appen- 
dicitis. In addition, there was an infarcted 
portion of bowel at the junction of the de- 
scending colon and sigmoid, without obvi- 
ous cause for this circulatory embarrass- 
ment. The surgical procedure consisted of 
a tube cecostomy and decompression of the 
bowel. Death occurred on the third post- 
operative day from aspiration pneumonia. 


GASTROINTESTINAL CYSTS 


There were 3 infants with gastrointestinal 
cyst or reduplication. 

A full term infant presented a typical 
clinical and roentgenologic picture of eso- 
phageal atresia and tracheoesophageal fis- 
tula of type III. At operation on the fourth 
day of life a greatly hypertrophied eso- 
phageal mucous gland cyst was found al- 
most completely obstructing the esophagus. 
The gland was resected. The infant died of 
aspiration pneumonia on the fourth post- 
operative day. 

Another full term infant at 2 days of life 
developed bile stained vomitus, slight dis- 
tention, and hyperactive peristalsis. At x- 
ray examination the abdomen appeared 
normal. On the following day, a movable 
mass the size of a large olive was felt in the 
right lower quadrant. A barium enema at 
this time showed normal findings. The pre- 
operative diagnosis was reduplication or 
possible intussusception. At operation a 
volvulus of an ileal reduplication was 
found. Surgery consisted of resection of a 
small segment of ileum and the reduplica- 


























tion, and ileoileal anastomosis. This infant 
survived. 

Another infant with a reduplication has 
already been mentioned in the group of 
small bowel stenosis or atresia. This lesion 
occurred in a premature infant who in addi- 
tion to a jejunal atresia had a reduplication 
of the jejunum with a volvulus of the small 
intestine distal to the atresia and around the 
reduplication. Detorsion of the volvulus, 
resection of the reduplication, and a side- 
to-side enteroanastomosis were performed. 
This infant survived. 


DIAPHRAGMATIC HERNIA 


One diaphragmatic hernia and 1 dia- 
phragmatic eventration were operated upon. 
Another diaphragmatic hernia, not amen- 
able to surgical repair, was an incidental 
finding in 1 infant who was operated upon 
for another abdominal lesion. 

A 6 pound infant at birth was in severe 
respiratory distress, with cyanosis, marked 
sternal retractions, and weak cry. Breath 
sounds were decreased in the left chest, and 
heart tones were best heard on the right side. 
Diagnosis of atelectasis and dextrocardia 
was initially made. Roentgenograms re- 
vealed intestinal contents in the left hemi- 
thorax. At operation two-thirds of the left 
diaphragm was absent. Part of the large 
and small bowel, stomach, and spleen were 
in the chest. Renal fascia was used to close 
the diaphragmatic defect. In order that the 
volume of viscera might be accommodated 
in the abdomen, the anterior abdominal 
sheath was dissected away, and only skin 
and superficial fascia were loosely sutured 
over the incision. Repeated chest aspira- 
tions were necessary to relieve the left 
pneumothorax throughout the postopera- 
tive period. The infant developed a clinical 
gastrointestinal obstruction. A second opera- 
tion revealed congenital bands obstructing 
the duodenum. The course was progressively 
downhill to a terminal peritonitis and 
bronchopneumonia. 

The infant with eventration of the dia- 
phragm was operated on at the age of 1 


Wilson: ABDOMINAL SURGERY IN NEWBORN 147 


month. Signs and symptoms dating from 
birth were moderate dyspnea, marked chest 
retractions, and cyanosis. Breath sounds 
were decreased in the right lower part of the 
chest. An x-ray examination demonstrated 
mediastinal shift to the left, a small liver 
shadow in the right upper quadrant, and air 
in the right costophrenic sulcus. At opera- 
tion a rudimentary right lung and a right 
eventrated diaphragm at the third inter- 
space were found. No satisfactory operative 
repair was evident. The infant died several 
hours after surgery. 


ANNULAR PANCREAS 


An annular pancreas was found in 1 in- 
fant in this series. A premature infant weigh- 
ing 5 pounds 7 ounces was referred to Los 
Angeles County Hospital with the diagnosis 
of prematurity and pneumonitis. He had 
vomited blood and mucus before feedings 
were begun, and at all feedings since. There 
was 1 meconium stool on the second day of 
life. The infant was in poor condition, with 
marked dehydration, icterus, and bilateral 
pneumonia. Minimal abdominal distention 
was present. An x-ray examination revealed 
a picture consistent with high small bowel 
obstruction. An annular pancreas was found 
obstructing the third portion of the duode- 
num. Malrotation was also present. A duo- 
denojejunostomy was done. After a critical 
postoperative period, the infant was even- 
tually discharged in good condition. 


SUMMARY 


A series of 57 cases of abdominal surgery 
in the newborn infant has been reviewed. 
The incidence of surgery was 1 in 1,200 
births. The mortality was 55 per cent. 

Prematurity was associated with 25 per 
cent of the infants in an unselected statistical 
group. In infants with small bowel anoma- 
lies and esophageal atresias the incidence of 
prematurity tended to be high, while in those 
with large bowel lesions and anal malforma- 
tions the highest degree of maturity was 
noted. There appeared to be no more addi- 
tional hazard in surgery for the premature 











infant than his degree of prematurity would 
indicate. 

In a nonstrangulating gastrointestinal le- 
sion, early operation while desirable should 
not be carried out at the expense of a poorly 
prepared infant. The series did not indicate 
a great advantage for immediate surgery ex- 
cept in strangulating lesions. Preparation of 
an infant for surgery in most cases should 
not exceed 12 to 24 hours. The risk in delay 
should be weighed against the possibility of 
improving the general condition of the in- 
fant in each individual case. 

This article is intended as a review of what 
has been done during the past 5 years in the 
Los Angeles County Hospital, and not as a 
statement of what is being done now. Over 
this period of time considerable advances 
have been made in diagnostic perception, 
medical management, and surgical tech- 
niques. 
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There is probably a preventable mortal- 
ity in the management of esophageal atre- 
sias. Excellent pediatric nursing is particu- 
larly important in this group because of the 
great hazard of aspiration pneumonia. Gas- 
trostomy may be indicated. Another group 
with a regrettable mortality consists of those 
infants with large bowel lesions. Primary 
large bowel anastomosis has given uniformly 
poor results. A colostomy, although present- 
ing a difficult fluid and electrolyte problem, 
is a better solution. Prognosis for infants with 
omphaloceles isimproved when repair is done 
in two stages, except in very small defects. 

It cannot be emphasized sufficiently that 
the symptomatology of a surgical problem 
in the newborn may be very nonspecific. 
The resident physician must be aware of the 
possibility in every infant whose condition is 
not normal. Early use of the diagnostic x-ray 
examination is necessary. 
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THE CURABILITY OF REGIONAL LYMPH NODE 





METASTASES IN CANCER OF THE UTERINE CERVIX 


JOHN B. GRAHAM, M.D., F.A.C.S., and RUTH M. GRAHAM, B.S., Boston, Massachusetts 


THE REGIONAL LYMPH NODES are of critical 
importance in cancer of the uterine cervix. 
If they are involved by the cancer, the pa- 
tient’s chance of survival is thought to be 
materially reduced. However, the only data 
available until recently have referred to the 
results of surgical treatment. Radiotherapy 
has been condemned by statements such as 
that of Bonney: “I have, on many occasions, 
at the close of the operation, discovered an 
infiltrated gland or mass of infiltrated cellu- 
lar tissue so adherent to the great vessels as 
to be irremovable. All these patients were 
treated by x-rays but, in spite of a definite 
target to aim at, not one was saved.” By im- 
plication, doubt is cast upon the ability of 
radiotherapy to control all regional metas- 
tases, whether operable or inoperable. The 
evidence for this widely held opinion de- 
serves review. 

When uterine cervical cancer metasta- 
sizes, it is found with greater frequency in 
the regional nodes than more distantly. For 
example, Henriksen found 45 per cent in- 
volvement of primary nodes, 39 per cent 
involvement of secondary nodes, and only 
32 per cent with distant metastasis in a 
series of 154 untreated patients at autopsy. 
In this same group of patients, metastasis 
occurred 10 times more frequently in the 
regional nodes than distantly in the stage I 
and II patients. 

Unfortunately, macroscopic examination 
is not a very reliable guide in determining 
whether tumor actually is present in the 
lymph nodes. Palpation at laparotomy or 
even at postmortem examination is rather 


_ From the Vincent Memorial Hospital, the Gynecologic Serv- 
ice of the Massachusetts General Hospital, Boston. 
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ineffective. Both Cherry and associates and 
Antoine have recorded their accuracy in 
gross assessment at laparotomy. They found 
of the palpable or suspected nodes 58 and 51 
per cent respectively were involved with tu- 
mor, while of the impalpable or unsuspected 
nodes, 24 and 14 per cent respectively con- 
tained cancer. Henriksen’s record of 20 per 
cent error at autopsy is no more reassuring. 

The clinical recognition of involved nodes 
prior to treatment is virtually impossible. As 
can be seen in Table I, the incidence of posi- 
tive nodes is not negligible, even in the earli- 
er stages where there is no clinical evidence 
of lymphatic extension. Combined statistics, 
taken from various sources where node dis- 
section has been done and the patient’s clin- 
ical stage according to the International 
Classification recorded, show an incidence 
of positive nodes of 15 per cent in stage I, 27 
per cent in stage II, and of 66 per cent in 
stage III, if the patient has received no pre- 
operative radiotherapy. The progressive in- 
crease in nodal involvement as the disease 
extends clinically is to be expected. 

A portion of those with extension to the 
regional nodes may be cured by surgical ex- 
cision. Available figures on this subject are 
rather limited (Table II). The reason for 
omission of this information in some of the 
larger series is obscure. In a combined group 
of 1,369 cases, 404 had positive nodes, and 
of these, 85 (21 per cent) were living and 
well at 5 years. Of the 965 with negative 
nodes, 597 (62 per cent) were cured. 

Strictly speaking, the curability of nodes 
by surgery should be based on those cases in 
which no preoperative or postoperative ra- 
diotherapy is used. Unfortunately, most of 
the series are complicated by the addition of 
radiation. 





TABLE I.—THE INCIDENCE OF REGIONAL LYMPH 
NODE METASTASES* 


No previous Preoperative 
radio- radio- 
ihre. thre 


No. Positive No. Positive 
cases modes cases nodes 


Stace I 
Die nad MBS... <ocovsas 180 31 51 10 
Meigs, Parsons, and 
NGURBRION os < 008000 — - 3 0 
ME Ree eu eich. 95 12 — ~ 
PRN hc cy kiana onieno — — 41 1 
PRIMERS hoa nossansau 44 8 cj 1 
Werner and Sederl........ 11 0 — — 
Thomas, Carter, and Parker. 33 8 18 3 
Dargent and Guillemin.... — — 46 4 
PROD ss cewisiges sana 5 2 3 i 
368 61 169 23 
4 
Stace II (17%) (14%) 
Tita MIB 6.0506 sicccse 78 32 31 12 
Meigs, Parsons, and 
PIRGBARIOR «5:6 ¥:5:0:6.0.0:6:0-0' — - 41 8 
WARNE sas Swewesane sa kas 35 6 _— == 
IN As Cae watene neuen — — 133 25 
eT Tere 12 7 23 4 
Werner and Sederl........ 19 0 - — 
Thomas, Carter, and Parker, — _ 21 5 
Dargent and Guillemin.... — — 97 22 
ORE ron 6 3 10 9 
Ce Re eT ee ee et 46 14 129 33 
196 61 485 118 
31 24 
Stace III (61%) (24%) 
Meigs, Parsons, and 
oS ee CE — — 6 4 
Re ee ee re ert 3 2 — _- 
PE io Ga baw are seas oo — 110 33 
PDs wicceeiaseueeaees 1 9 1 
Werner and Sederl........ 67 44 _ — 
Thomas, Carter, and Parker. _ 3 1 
Dargent and Guillemin..... — 7 2 
PRIN 555 pec cawiewss cin 8 5 1 1 
79 52 136 42 
3 
Stace IV (66%) (61%) 
et eer ‘| P 4 4 1 
ROR ss 6G oseleecwnisaats 7 7 1 1 
10 9 5 2 
rs Sea eae See 653 183 795 185 
(28%) (23%) 





*The series of Gorton and of Glucksmann, Cherry, Dearing, and Way 
are not included because the cases were selected according to their 
response to radiotherapy. 


Taussig carried out transperitoneal pelvic 
lymph node dissection on 70 patients with 
stage II carcinoma of the cervix treated pri- 
marily with radiotherapy. Twenty-four had 
positive nodes, and of these 5 lived 5 years 
without disease. An over-all cure rate of 39 
per cent was attained in the 70 patients, 
which compared favorably with a 23 per 
cent cure rate in a control series of 118 pa- 
tients of the same stage treated only with 
similar radiotherapy in the same hospital. 
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The apparent superiority of the surgical 
maneuver is difficult to assess because the 
difference in cure rate is greater than can be 
accounted for by those who were saved with 
positive nodes. Five patients with positive 
nodes survived, which is the net salvage, un- 
less it is suggested that operation somehow 
helped those with negative nodes. Five pa- 
tients are 7 per cent of 70, which is less than 
half of the 16 per cent better survival rate 
that the experimental series enjoys over the 
control series. 

If all available figures on regional node 
dissection with radical hysterectomy are 
considered, a cure rate of 20 to 25 per cent is 
found in patients with positive nodes. This 
figure indicates the measure of effectiveness 
of surgical excision of involved nodes. 

The curability of pelvic lymph node me- 
tastases by radiotherapy is much more com- 
plex to evaluate because of the difficulty in 
determining whether tumor is actually pres- 
ent or not. Cancer that is found to be too 
deep-seated or widespread for removal at 
operation is rarely controlled by subsequent 
radiotherapy. All observers who have occa- 
sion to deal with this disease have verified 
this distressing fact. 

From time to time there is an exceptional 
case seen of survival for a prolonged period. 
For example, Meigs’ patient with a large 
fixed node which could not be removed but 
on biopsy was proved malignant (12). Sub- 
sequent, radiotherapy was followed by a 
complete clinical remission for 5 years. At 
5% years, recurrence was obvious and soon 
followed by death. Similar cases have been 
reported by Kottmeier. 

Two conclusions are drawn from these 
and related clinical experiences. 

1. As a general rule, inoperable metasta- 
ses in pelvic nodes are no more curable by 
radiation than by surgery. 

2. Occasional control of massive metas- 
tases, even if only for a few years, indicates 
that at times radiotherapy can be effective, 
even under adverse circumstances. 

Of equal or greater importance is the 
question of curability of operable nodes by ir- 
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radiation. Because radiotherapy rarely suc- 
ceeds after surgery has failed, the impression 
has been created that radiation is equally 
ineffective in treating less advanced node 
metastases. Direct data on this problem are 
hard to come by, and, therefore, indirect 
evidence must be resorted to. 

Some therapists have insisted that a cer- 
tain large dose of radiation, e.g., 5,000 to 
7,000 roentgens in 1 to 3 weeks, is essential 
to control cancer. However, most observers 
have encountered sensitive lesions that are 
cured with a good deal less. There is some 
evidence that all of the tumor does not re- 
quire the same heavy dose. Hultborn has 
found that areas of recent tumor growth are 
more vulnerable to radiation than the old 
established primary lesion, which may ex- 
plain why metastatic nodes respond to a 
smaller dose than experience has shown to 
be essential in the control of the original 
cervical lesion. 

Morton (15) drew attention to the appar- 
ent discrepancy in the incidence of nodal in- 
volvement in patients with and without pre- 
operative radiotherapy. He found that those 
who had received radiation had positive 
nodes less frequently. In Table I, the cases 
are divided in this manner. In each stage, 
and in the entire material, there is a some- 
what higher incidence of positive nodes in 
those who had received no preoperative ra- 
diotherapy than in those with previous radio- 
therapy as follows: stage I, 17 and 14 per 
cent; stage II, 31 and 24 per cent; stage III, 
66 and 31 per cent; stage IV, the numbers 
are too small for evaluation; total, 28 and 23 
per cent respectively. There are 1,448 pa- 
tients included in this combined series. 

The modest differences between these two 
series are difficult to evaluate. The tendency 
to give preoperative radiation to more ad- 
vanced cases and the consistent, though 
slight, reduction in the incidence of regional 
metastases in those receiving radiation sug- 
gest some beneficial effect. However, no de- 
cisive conclusion is possible. 

The influence of preoperative irradiation 
on the survival rate of patients found to have 
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TABLE II 
Positive Negative 
Wertheim operation nodes. nodes. 

Number Cure Number Cure 

Werthiety 1992 ooo. ccccccces 62 5 188 101 
Tere ree 14 6 45 36 
ER APU de caadscwccceue 200 42 300 159 
Brunschwig, 1953. .........0 11 a — —_ 
Sena, BIG oink ce ccseccases 59 19 225 138 
OS 6 5 ee eee a 5 77 70 
Werner, 1906s. fo cs ccsiccacs 35 5 130 93 
404 85 965 597 

(21%) (62%) 


regional metastases at the time of operation 
is also obscure. Liu and Meigs record 47 pa- 
tients with positive nodes, 28 of whom were 
not irradiated and 9 (32 per cent) of whom 
lived 5 years, and 19 who received preopera- 
tive irradiation, of whom 7 (37 per cent) 
were cured. This slight advantage of the ir- 
radiated group is not statistically significant. 

It has been observed that lymph nodes 
may show residual debris and a cellular pat- 
tern consistent with previously destroyed 
metastasis following radiotherapy. However, 
these same changes may be noted in non- 
irradiated nodes, thus complicating the in- 
terpretation of the role of radiotherapy, but 
by no means invalidating it. 

Clinically it is possible to recognize many 
of the patients who will do well following 
radiotherapy. Gorton elected to do node 
dissection 1 to 4 months after irradiation on 
a group of cases in which the local disease 
was obviously controlled and found 5 (10 
per cent) out of 51 in stage I and 23 (18 per 
cent) out of 130 in stage II with positive 
nodes. This strikingly low incidence of re- 
gional metastasis is explained by the selec- 
tion of patients whose primary tumor had 
responded favorably to the radiotherapy 
with the implication that if the primary tu- 
mor responds well, the regional metastasis 
may also be expected to respond well. The 
obverse is to be seen in the series of Cherry, 
Glucksmann, Dearing, and Way, where 
radical hysterectomy and regional lympha- 
denectomy were performed only on those 
whose local tumor responded unfavorably 
to the radiotherapy. They found an abnor- 
mally high incidence of nodal involvement. 
In stage I, 25 (34 per cent) of 73 and in 





TABLE III.—BASAL CELLS IN STAGE I AND II CASES 


Regional 
Radiated Surgical —metastases_— 
—_—_tases___- ____Cases__ positive nodes 
No. Cure No. Cure No. Nodes 
Stace I 
9% basals or less. 15 5 (33) 58 41(71) 72 11 (15) 
10% basals 
OF MOTe........ 20 8 (40) 16 12(75) 22 9 (41) 
20% basals 
OF MOTE ...5400:0 17 6(35) 10 8 (80) 15 8 (57) 
Stace II 
9% or less....... 29 9(31) 19 12(63) 26 8 (31) 
10% or more..... 36 23 (64) 10 1(10) 17 11 (65) 
20% or more..... 31 20(65) 9 1(11) #12 10 (83) 
Stace I anp II 
9% or less....... 41 13 (32) 77 53 (69) 98 19 (19) 
10% or more..... 52 29 (56) 26 13 (50) 39 20 (51) 
20% or more..... 45 25 (55) 19 9 (47) 27 18 (67) 


Figures in parentheses indicate percentages. 


stage II, 71 (51 per cent) of 140 had positive 
nodes. This same group of investigators have 
further emphasized the parallel behavior of 
nodes and primary tumor by noting in their 
patients with stage I and II lesions operated 
upon 8 weeks after 2 radium applications 
without x-ray that of 60 patients with no 
residual cancer in the cervix, only 18 (30 per 
cent) had positive nodes, as compared to 78 
(51 per cent) with positive nodes in 153 who 
still showed residual cancer in the cervix. 
They (5) record a case treated with radium, 
but no external irradiation, in which the 
local tumor in the cervix was destroyed, the 
paracervical nodes showed only keratinized 
debris and foreign body giant cells, nodes in 
the broad ligament had only keratinized 
cells, while the external iliac nodes harbored 
actively growing tumor. This case again em- 
phasizes their thesis that when the primary 
tumor responds to irradiation, the secondary 
deposits in nodes will also respond, provided 
an adequate dose of radiation is delivered to 
them. 

This array of evidence suggests that radio- 
therapy does control the regional node me- 
tastasis in cervical cancer in a portion of the 
patients. How often it does so is not readily 
apparent. Studies on the vaginal smear offer 
some help in this regard. 

Apparently there is a correlation between 
basal cells, the sensitization response, and 
positive nodes. Our clinic is fortunate to 
have available the series of radical hysterec- 
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tomy with regional lymphadenectomy of 
Meigs (13). This group of stage I and II 
cases can be compared with cases of similar 
clinical extent treated radiologically. 

Three types of normal squamous epitheli- 
al cells are seen in the vaginal smear: corni- 
fied, precornified, and basal. Cornified cells 
are those most superficial and when present 
in large numbers are associated with a high 
estrogen effect. Basal cells are the transition- 
al cells of histologic terminology and are 
prevalent in the absence of estrogen or un- 
der the influence of androgens. Precornified 
cells are an intermediate stage. ‘The propor- 
tion of basal cells is frequently higher in the 
postmenopausal woman than in the pre- 
menopausal, but this is by no means univer- 
sal. In a series of 136 patients with carcino- 
ma of the cervix divided according to age at 
50 years or less and 51 years or more, there 
were 62 in the younger group, of whom 27 
(44 per cent) had 10 per cent basal cells or 
more. There were 74 in the older group, of 
whom 47 (64 per cent) had 10 per cent basal 
cells or more. In Table III the incidence of 
basal cells is indicated in 100 cases treated 
radiologically and followed 5 years, and in 
103 cases treated surgically, followed 2 to 5 
years. The incidence of regional metastases 
is indicated in a group of 137 cases of radical 
hysterectomy and regional lymphadenecto- 
my. The latter series includes the 103 surgi- 
cal cases mentioned and an added 34 cases 
in which operation was performed more re- 
cently. The cases are also divided according 
to stage. In stage I it is evident that the pro- 
portion of basal cells present has little influ- 
ence on the cure rate in either radiotherapy 
or surgery. The superior surgical results may 
be partly explained by the briefer follow-up. 
The incidence of metastases does seem to be 
higher in those with many basal cells. In 
stage II there is a trend that indicates a bet- 
ter cure rate in radiotherapy (65 per cent, or 
20 of 31) if the patients have many basal 
cells, for only 31 per cent (9 of 29) of those 
with few basal cells were salvaged. The op- 
posite trend is seen in the surgically treated 
patients in which group those with few basal 
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cells enjoy a good cure rate—63 per cent (12 
of 19)—and those with many basal cells do 
rather poorly—only 1 of 9 survived. There is 
a corresponding shift in the incidence of pos- 
itive nodes from 31 per cent (8 of 26) in the 
presence of few basal cells to 83 per cent (10 
of 12) with many basal cells. Although the 
combined figures for stage I and II show 
significant differences, it is apparent that it 
is in stage II that these differences are most 
marked. 

The progressive rise in incidence of met- 
astatic nodes as the proportion of basal.cells 
increase, and the drop in cure rate by sur- 
gery under the same circumstance, is com- 
patible with the well known influence of 
positive nodes on the salvage rate in surgi- 
cally treated cases, in that the salvage rate 
drops to about 21 per cent in the presence of 
regional lymph node metastasis. Thus any 
group of cases with a high incidence of posi- 
tive nodes would have a poor surgical cure 
rate. The opposite trend in the cases treated 
radiologically implies that positive nodes are 
less deleterious in radiotherapy and suggests 
that the treatment cures at least a portion of 
those with lymphatic involvement. 

In some patients the basal cells show a 
characteristic alteration that is called the 
sensitization response (SR). These basal cells 
show a dense, basophilic cytoplasm that is 
finely vacuolated. If 10 per cent of the be- 
nign epithelial cells show this picture, the 
patient is said to have marked SR;; if the in- 
cidence is no more than 9 per cent, the pa- 
tient is classified as having poor SR. This 
phenomenon is called the sensitization re- 
sponse because patients who exhibit it are 
more likely to be sensitive to irradiation and 
to obtain the desired result in therapy. For 
example, of 136 patients with cancer of the 
cervix treated radiologically, 85 had poor 
SR, and of those, 15 (18 per cent) were 5 
year cures; 51 had marked SR, and of those, 
37 (73 per cent) were cured 5 years. The op- 
posite is true of patients treated with radical 
hysterectomy and regional lymphadenecto- 
my, as can be seen in Table IV. The pa- 
tients with stage I and II lesions treated sur- 
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TABLE IV.—SR IN STAGE I AND II CASES 


Radiated Surgical Regional 
MitTin— anlfitiiu AZjM®/ADin 
No. Cure No. Cure No. Nodes 
Stace I 
9% SR or less.. 23 6(26) 62 46(74) 77 11 (14) 
10% SR or more. 12 7 (58) 12 7(58) 17 9 (53) 
Stace II 
9% SR or less.. 35 8 (23) 18 11(61) 27 7 (26) 
10% SR or more. 30 24 (80) 11. 2(18) 16 12 (75) 
Stace I anp II 
9% SR or less.. 58 14 (24) 80 57 (71) 104 18 (17) 
10% SR or more. 42 31 (74) 23 9(39) 33 21 (64) 


Figures in parentheses indicate percentages. 


gically do much better if they have poor SR 
than if SR is marked. In stage I patients 
with poor SR, those irradiated have a 26 per 
cent (6 of 23) cure rate, while the surgical 
cases enjoy a 74 per cent (46 of 62) cure 
rate, and only 14 per cent (11 of 77) have 
regional metastases. Those with marked SR 
show about the same cure rate—7 of 12 sur- 
vived when treated with radiation and 7 of 
the 12 surgical patients survived; 53 per cent 
(9 of 17) had positive nodes. In stage II pa- 
tients the differences are more pronounced. 
In the presence of poor SR, only 23 per cent 
(8 of 35) of the patients given radiation 
treatment were cured while 61 per cent (11 
of 18) of those treated surgically were cured 
and only 26 per cent (7 of 27) had metastatic 
nodes. By contrast, those with marked SR 
showed an 80 per cent (24 of 30) cure rate 
when irradiated while only 2 of 11 survived 
when operated upon, and the incidence of 
nodes—75 per cent (12 of 16)—was corre- 
spondingly high. 

Although the differences were greatest in 
the stage II cases, there is a consistent pat- 
tern in both stages and also a close resem- 
blance to the pattern observed with basal 
cells. The presence of many basal cells and 
SR show a parallel relationship to the inci- 
dence of lymphatic metastasis, and the cur- 
ability by surgery or irradiation. SR is re- 
garded as the more advanced and precise of 
the two. 

In view of the poor surgical cure rate in 
those with marked SR, it is not surprising 
that this group of patients has a rather high 
incidence of positive nodes; i.e., 64 per cent 
(21 of 33) while those with poor SR have re- 





TABLE V.—INFLUENCE OF PREOPERATIVE RADIO- 
THERAPY ON THE INCIDENCE OF POSITIVE NODES 


AND CURE 
No. Nodes Cure 
No preoperative radiotherapy * 


PIP wcnnnuiceses lianas SUeeeewe 79 13 (16) 56 (71) 
Pcs sneahn soca sslen ewes 23 17 (74) ~=9 (39) 
Preoperative radiotherapy * 
INDISE in iiees co ka Kinerase euwnas 25 4(16) 18 (76) 
RC cnn awa alnewsaten Reeine 6 0 5 
Preoperative radiotherapy f 
NOSES scackaisenicwectuaias tess 8 3 -- 
RO oss scl hien weston euateee 10 1 — 





*Stage I and II, radical hysterectomy and regional lymphadenectomy. 
Stage I, II, and III, retroperitoneal lymphadenectomy. 
Figures in parentheses indicate percentages. 


gional metastases in only 17 per cent (18 of 
104). This group of 137 patients with carci- 
noma of the cervix stage I and II had re- 
ceived no preoperative radiotherapy. In a 
smaller group of 31 patients with the same 
extent of disease treated with radiation be- 
fore radical hysterectomy and regional 
lymphadenectomy, none of the 6 with 
marked SR had positive nodes, 16 per cent 
(4 of 25) with poor SR had positive nodes 
(see Table V). In an additional group of 
stage I, II, and III cases subjected to retro- 
peritoneal lymph node dissection following a 
full course of radiotherapy, there were 10 
with marked SR, and of these 1 had positive 
nodes. There were 8 with poor SR, and of 
these, 3 had positive nodes. 

If, indeed, untreated patients with marked 
SR have a 64 per cent incidence of involved 
regional nodes and if radiotherapy cures 74 
per cent of the stage I and II patients with 
SR, the conclusion is inescapable that radio- 
therapy cures more than a third of those 
with positive nodes. This conclusion receives 
additional support from the observation 
that of the 6 patients with marked SR who 
received radiotherapy before the radical 
hysterectomy, none had positive nodes at 
the time of operation. In the nonirradiated 
group with marked SR it may be recalled 
the incidence of positive nodes was 64 per 
cent. In addition, only 1 of 10 patients with 
marked SR treated with radiation and then 
subjected to retroperitoneal node dissection 
was found to have regional metastases. Al- 
though the number is small, the survival of 5 
out of 6 patients with marked SR and sur- 
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gery again suggests a beneficial effect of the 
preoperative radiation, especially as the pa- 
tient who died was lost in the immediate 
postoperative period. By contrast, the tumor 
of patients with poor SR seems peculiarly 
insensitive to irradiation, as indicated by the 
fact that the incidence of involved nodes is 
not reduced nor is the salvage rate altered. 
SR and, to a less extent, numerous basal 
cells are poorly understood phenomena that 
seem to indicate a favorably receptive state 
for radiotherapy and at the same time a 
rather high incidence of regional node in- 
volvement. The fact that lymph node me- 
tastases respond favorably to irradiation in 
this situation should not lead one to believe 
that they are always so easily controlled. SR 
is apparently not elicited by the earliest tu- 
mors that are still relatively benign, but it 
does appear as the tumor becomes moder- 
ately advanced. It is postulated that SR is 
an index of host resistance and that radio- 
therapy, while this is active, is most effective. 
However, SR is only transitory and when it 
is lost the patient passes into a phase of radi- 
ation refractoriness in which nodal involve- 
ment may steadily increase and be entirely 
impervious to irradiation. It is believed that 
this is the phase referred to by Bonney, as 
mentioned in our opening paragraph. In- 
deed, it may be in this group of patients that 
surgery is the only effective measure to be 
had, as indicated by the experience of Way 
(5, 20): He has obtained a 4 to 5 year cure 
with radical surgery in 43 per cent (15 of 35) 
who responded unfavorably to radium. 
The curability of regional nodes is an ob- 
scure subject, an obscurity that is exceeded 
only by its importance. The understanding 
of this subject is only possible through the 
medium of surgery. Whether surgery, radi- 
ation, or some entirely different therapy is 
ultimately adopted is of little importance, so 
long as it is really effective. Our success is 
not yet so complete that we can afford to 
neglect any method of treatment. From the 
evidence presented here, radiotherapy would 
appear to effectively control cancer in se- 
lected patients with regional metastases. 

















SUMMARY 


The evidence for the curability of uterine 
cervical cancer that has metastasized to the 
regional nodes is reviewed. Radical surgery 
results in a 5 year cure rate of 20 to 25 per 
cent. 

The effectiveness of radiotherapy is a good 
deal more difficult to evaluate, but evidence 
is presented that suggests it may actually be 
superior to surgery as a curative measure in 
selected patients. 
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Fic. 1. a to 1, Selected examples of variation in the 
number and arrangement of vessels terminating in the 
renal veins and of associated arteries, as encountered in 
33 consecutively studied specimens. a, The most frequent 
arrangement of renal tributaries, in which the inferior 
phrenic and suprarenal veins (combined in a common 
vessel) and the internal spermatic vein enter the left 
renal; and in which the vessel which terminates on the 
caudal (inferior) border of the transversely coursing renal 
vein is situated lateral to the point at which the confluent 
stem enters on the cranial (superior) border. The internal 
spermatic artery is unusual in accompanying the renal 
vessel in the medial half of the pedicle. b, The suprarenal 
vein enters the renal independently and left internal 
spermatic artery arises at the usual level. In the presence 
of these common features, a rare arterial variation occurs 
—in which the three vessels regularly derived from a 
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celiac axis take origin independently from the aorta. 
c, The regular tributaries enter the renal vein opposite 
each other. d, The suprarenal and internal spermatic 
veins are bifid; the latter sends its divergent channels into 
the renal vein on superficial level and into the second 
lumbar vein on deep level. The renal artery courses be- 
tween the arms of the Y-shaped division. e, The second 
left lumbar vein ends independently in the renal, but the 
fourth lumbar crosses to the opposite side to become a 
caval tributary. f, The third left lumbar vein ends in the 
renal; the suprarenal vein is double, one of the pair being 
confluent with the inferior phrenic. On the arterial side 
the left gastric and splenic arteries arise from a common 
aortic stem, while the hepatic (in the absence of a celiac 
source) leaves the aorta independently. An accessory 
renal artery arises as a common stem with the internal 
spermatic, both becoming constituents of the renal pedicle. 
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COMMON VARIATIONS IN THE RENAL BLOOD SUPPLY 





BARRY J. ANSON, Ph.D.(Med.Sc.), and LEROY E. KURTH, M.D., Chicago, Illinois 


‘THE EARLY LITERATURE on the develop- 
mental and adult anatomy of the kidneys 
contains abundant reports on dramatic vari- 
ations, which are traditionally termed anom- 
alics. While individually interesting, many 
of these accounts are of little value either to 
the teacher of anatomy or to the surgeon in 
the field of urology or gynecology, simply 
because the specimens are presented as curi- 
osities of unrecorded frequency, unrelated to 
the less dramatic departures from the ana- 
tomic “norm.” Were these less arresting 
cases also catalogued, they would serve to 
place the apparently exceptional cases at or 
near the end of a perfectly graded series of 
clinically significant variations in renal form, 
topography, and vascularization. 

The impressive nonconformists in renal 
morphology (which are the stock-in-trade of 
the curator) are not often encountered. Ac- 
tually, in the examination of the renal area 
in more than 500 successive cadavers in the 
senior author’s laboratory, a total of only 10 
such aberrancies have been seen: retrocaval 
ureter, 1; iliolumbar kidney, 4 (2 unilateral, 
1 bilateral); pelvic kidney, 1; fused (horse- 
shoe) kidney, 3; absence of kidney (right 
side), 1.! 

Less arresting, but far more common, are 
instances in which kidneys are found to pos- 
sess a greater number of blood vessels than 
the particular writer expected to find. Ex- 
perience shows that supernumerary arteries 
and veins represent the rule in renal and 
suprarenal structure, not the exception.’ 


Contribution No. 611 from the Department of Anatomy, 
Northwestern University Medical School, Chicago; this is the 
first of three articles. 

'!Publications on these subjects are cited in the Journal of Urol- 
ogy, 1943, vol. 50, pp. 155-163. 

*A bibliographic list of the pertinent articles may be found in 
an earlier issue of this journal (1947, vol. 84, pp. 313-320). Two 
subsequent papers account for the arterial supply of the ureter 
and the types of origin of the inferior phrenic artery (an abun- 
dant source of rami to the suprarenal gland and to the superior 
extremity of the kidney); these articles appeared in the Quarterly 
Bulletin of Northwestern University Medical School (1950, vol. 24, 
pp. 291-294; 1951, vol. 25, pp. 345-350). 





In earlier phases of the present inclusive 
investigation it was established that the 
arteries of the kidneys are commonly mul- 
tiple, and when so, they are likely to leave 
the aorta opposite the limits of an elongate 
renal sinus; other smaller arteries, which 
regularly supply the superior extremity (up- 
per pole), are derived from vessels which are 
primarily suprarenal. On the contrary, veins 
to either kidney are seldom multiple (i.e., as 
wholly separate vessels), and those of the 
right side usually receive no tributaries. 
Renal veins of the left side regularly possess 
complex connections, which bring them into 
communication with suprarenal, phrenic, 
and gonadal veins and with deep veins from 
azygos to iliac level. 

Suprarenal arteries are numerous, to an 
occasional total of 60 to each gland, derived 
from any or all the following sources: inferior 
phrenic; abdominal aorta; renal arteries; 
hilar divisions of main renal vessels; and the 
genital (spermatic or ovarian) arteries. The 
suprarenal veins, unlike the arteries, are few 
in number and simple in arrangement: the 
vein of the right side invariably empties, as a 
short stem, into the inferior vena cava; the 
left, sometimes doubled, usually receives the 
phrenic vein before emptying into the left 
renal vein. 

When reports cover large series of speci- 
mens, there is a tendency to lose sight of the 
fact that variations in the pattern of renal 
vessels are of such common occurrence that 
many of them are represented in any small, 
unselected group of dissections, or in the 
same number of patients. 

Upon examining the blood vessels of the 
kidneys in a successive series of specimens it 
was found, as might have been predicted, 
that in approximately three-fourths of the 
cases there were structural departures from 
the anatomic ideal presented to the reader 
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Fic. 1. g, Bifurcation of the internal spermatic vein, the 
separate channels entering the renal lateral to the point 
of termination of the suprarenal vein. h, The left renal 
vein divides. An internal spermatic artery of high origin 
passes through the hiatus thus formed, to become a con- 
stituent of the renal pedicle. The cranial element of the 
divided vein receives two suprarenal tributaries, one of 
which is confluent with the inferior phrenic vein, while 
the caudal division receives a large second lumbar and an 
internal spermatic vein. One of the lower lumbar veins 
receives lesser tributaries from prevertebral level (at *). 
i, On its caudal margin the left renal vein receives the 
divisions of a bifid internal spermatic (the lateral one of 
the pair being a common tributary with a capsular vessel) 
and the second lumbar vein. The spermatic artery is also 
double in the upper portion; the cranial one of the pair, 
being renal in origin, emerges from the pedicle. j, Dou- 
bling of the left renal vein through the lateral half of its 
course; the superficial limb receives the visceral tribu- 
taries (suprarenal and internal spermatic), the deep limb 
receives the parietal tributary (third lumbar vein). The 
left internal spermatic artery, after a short transverse 
course as a constituent of the renal pedicle, hooks around 
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the Y-shaped confluens of the renal limbs to descend ver- 
tically with the corresponding vein. On the right side an 
internal spermatic artery of aortic origin gives rise to a 
lumbar vessel; the other, arising from the renal, arches 
over the renal vein. k, One of a pair of internal spermatic 
veins enters the left renal vein independently, the other 
forms a common channel with the suprarenal. 1, One of a 
pair of inferior phrenic veins joins the suprarenal in the 
customary way; the other courses through the gland 
before establishing connection with the suprarenal drain- 
age. Caudally the tributaries are elements of, or vessels 
related to, an elongate type of so-called circumaortic 
venous ring. The postaortic limb of the “ring” (serving 
as an accessory renal vein and matching the course of a 
supernumerary artery) joins the preaortic limb just as the 
latter receives two internal spermatic veins and a single 
second lumbar vein. Additionally, an internal spermatic 
artery loops around the lumbar tributary. The pedicle is 
exceptionally long (10 cm.) and consists of the following 
vessels: 3 renal arteries, 2 renal veins; 3 internal sper- 
matic vessels (2 veins, 1 artery); a lumbar vein; a com- 
bined vessel formed by meeting of the suprarenal and in- 
ferior phrenic veins. 
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of medical textbooks. Clearly, this is a matter 
of concern to the urologic surgeon, as it 
should be one, of at least passing interest, to 
the dissector. 

Therefore, while it may be pedagogically 
defensible to employ, as a guide to beginners, 
the concept of a standardized renal ‘‘ped- 
icle,’ such a presentation should be de- 
scribed as introductory—a piece of anatomic 
teaching which requires extensive modifica- 
tion as laboratory study proceeds and, sub- 
sequently, when preparation is made for 
courses in surgery. 

It is the purpose of the present article to 
present the results of a study of a group of 
specimens dissected by the members of a 
single group of medical students, and to dis- 
cuss, on the basis of occurrence of types, the 
ordinary range of variation in the pattern of 
renal and related blood supply. 


MATERIAL AND METHODS 


The 33 specimens were studied successive- 
ly. In each, the renal, suprarenal, internal 
spermatic, and related blood vessels were 
sketched by the authors; drawings of se- 
lected specimens were then prepared by the 
artist (Fig. 1a to 1).! 


OBSERVATIONS AND DISCUSSION 


Veins. In the blood supply of bilaterally 
situated organs, the territory crossed by the 
vessels of the two sides (a feature, obviously, 
dependent upon their relative length) de- 
termines the number of tributaries received 
and the consequent degree of complexity of 
the vascular pattern. In the case of the kid- 
neys, the short pedicle of the right side is 
relatively very simple, whereas the assem- 
blage of long vessels of the left half of the 
trunk, while sometimes conforming to the 
“standard” pattern (Fig. 1a), is more likely 
to be irregular (Fig. 1c to 1). 

On the right half of the body the single 
suprarenal vein invariably terminates in the 


1In these pictorial records of actual cases, the networks of 
suprarenal arteries were purposefully not shown; they were 
omitted in order to emphasize the major features of renal 
anatomy. Suprarenal as well as renal blood vessels are depicted 
in the illustrations for the articles cited in the preceding footnote. 


dorsal wall of the inferior vena cava; match- 
ing such simplicity, the right renal vein 
rarely receives tributaries (none in speci- 
mens of the present series) ; the lumbar veins 
of the right side are caval in termination, 
not renal. On the left side, the arrangement 
is strikingly different, even in those cases in 
which the pattern of venous drainage of the 
diaphragm, suprarenal gland, and kidney is 
of the simplest possible type (Fig. 1i, j, and 1). 
The phrenic and suprarenal veins descend 
(vertically and obliquely, respectively), sep- 
arately or conjoined, to the cranial border 
of the horizontally coursing renal vein; the 
spermatic (or ovarian) vein ascends, to ter- 
minate independently on the caudal border 
of the renal vein (Fig. 1a toc, and h), usually 
lateral to the point of renal termination of 
the veins of superior position (Fig. 1a). 

In 25 of the specimens in the current set, 
the left inferior phrenic and suprarenal veins 
were confluent, the common stem being a 
tributary of the renal vein (Fig. 1a, e, i, and 
1); infrequently, then they remained sepa- 
rate (Fig. 1k). Infrequently, too, either of 
these tributaries is double (Fig. 1f, i, k, and 
1); rather rarely the suprarenal vein splits 
proximal to the point of union with the 
renal, thus appearing as a bifid vessel (Fig. 
1d). In association with the latter variation, 
or as independent feature (but rarely, which- 
ever it may be), the inferior phrenic vein 
traverses the suprarenal gland in approxi- 
mately the middle third of its course (Fig. 1c 
and d). In 2 instances the suprarenal veins, 
separate throughout their course, emptied 
independently into the renal (Fig. 1f and h). 

The left renal vein itself, of course, is sub- 
ject to considerable variation. These de- 
partures from the accepted anatomic norm 
occur in either the lateral (renal) or medial 
(caval) segment or in the middle third of 
vessel’s length. More often than not (and 
differing from the adjacent branches of the 
artery) the renal vein is a simple channel 
throughout its course, appearing from the 
renal pelvis as an unbranched vessel and 
continuing undivided to the inferior vena 
cava (Fig. 1a to c, e to g, and i). How- 
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ever, in some instances, the polar tributaries 
are carried beyond the pelvis for a distance 
equal to approximately one-third that inter- 
vening between organ and great vessel (Fig. 
1d and 1). Rarely the vein is double through 
either the lateral or medial half of its course 
(Fig. 1j and 1). In instances of the latter sort 
a tributary of the lower member of the pair 
reaches the vena cava, in looping course, 
near the point of caval bifurcation into the 
common iliac veins, thus having the form of 
an elongate postaortic limb of a circumaortic 
venous ring (Fig. 11). When, with similar in- 
frequency, the vein splits locally to bound a 
hiatus, the opening is likely to transmit the 
left internal spermatic artery (Fig. 1h). 

In the matter of reception of tributaries, 
the caudal (or inferior) margin of the left 
renal vein exhibits greater and more con- 
stant variety than does the cranial (or su- 
perior) border. The constant tributary is the 
vein from the sex gland, testis, or ovary. 
With rare exceptions the internal spermatic 
(or ovarian) vein enters the renal directly 
and singly (Fig. 1a to c, e, h). Specifically, 
in the specimens of the present lot (of males) 
the internal spermatic vein terminated in 
the renal in all but 2 instances; one ended in 
the second lumbar vein (Fig. 1d), the other 
in the suprarenal (Fig. 1k), that is, in each 
case in a vein of its own body-half, not in 
the inferior vena cava (on the opposite half 
of the body). Occasionally, the left internal 
spermatic vein is double throughout its ab- 
dominal course (Fig. 1k and 1). Occasion- 
ally, too, it divides as it approaches renal 
termination (Fig. 1g and i). In such in- 
stances both parts may pass to the renal 
vein, ending therein side-by-side; or, one of 
the pair may ascend to the suprarenal vein 
(Fig. 1k). Capsular veins sometimes reach 
the renal through the spermatic as an inter- 
mediary (Fig. 1i), but not as often as might 
be expected, when it is recalled that the 
primordial site of the testis is one adjacent to 
that of the kidney. 

At its point of termination in the caudal 
(inferior) border of the left renal vein, the 
internal spermatic was most frequently sit- 


uated lateral to the common trunk of the 
phrenic and suprarenal veins (Fig. 1a and 
b), infrequently opposite (Fig. 1c), and in 
only a single instance medial to the stem of 
the confluent phrenic and the suprarenal 
veins. 

Unlike the veins of the gastrointestinal 
tract, those of the kidney are not always dis- 
sociated from the veins of the abdominal 
wall; in fact, in more than one-half of the 
cases in the present series, parietal vessels 
were tributaries of visceral veins—lumbar 
veins emptying into the renal or into a trib- 
utary thereof (Fig. 1d to f, h, i, j, and 1). In 
18 of 33 specimens, communication occurred 
between the left renal and the lumbar chan- 
nels; in 13 cases the communicating vein 
was the second lumbar; in 3 cases the third; 
in 2 instances both second and third left 
lumbar veins ended in the renal. Lumbar 
tributaries, to whatever level they may be- 
long, usually receive lesser connections with 
networks of prevertebral, retroperitoneal 
position (Fig. 1h at *), a circumstance which 
greatly widens their area of drainage.! 

In those relatively infrequent cases in 
which the left renal vein remains bifid in the 
lateral half of its course, or in those instances 
in which two renal veins end independently 
in the inferior vena cava (as preaortic and 
postaortic limbs of a circumaortic venous 
ring), the lumbar (parietal) vein terminates 
in the deep limb, the internal spermatic 
(visceral) vein entering the superficial limb 
(Fig. 1j and 1).? 

Arteries. In comparison with the degree 
and frequency of variation in the veins of, 
and related to, the left renal pedicle, arterial 
(74 " 4 bP] 4 

aberrancies” are both few in number and 

1A report upon the intricacy and variability of the prevertebral 
(retrocaval and retroaortic) venous plexus is now in preparation 
(F. J. Milloy, Jr., R. A. Davis, and B. J. Anson). In addition to 
their anastomosic channels, which rest upon the vertebral column 
and the psoas major muscles, communications are made with the 
ascending lumbar veins. It will be remembered that the latter 
vessels lie deep to the paravertebral musculature, lodged in the 
sulcus between the bodies and transverse processes of the vertebrae. 

2The circumaortic “rings” formed by the diverging channels 
of a left renal vein are sometimes associated with a persistent left 
inferior vena cava. The postcaval limb then receives the caval 
vein and serves as the cranial link between the left common iliac 
vein and the renal drainage. A report upon bilateral venae cavae, 
as encountered in more than 500 anatomic specimens, is being 


completed for publication (E. W. Cauldwell, B. J. Anson, and 
R. A. Davis). 
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relatively light in character.’ In all but a 
single instance the internal spermatic artery 
arose from the aorta; in the exceptional case, 
origin took place from a supernumerary 
renal. In a single instance, the spermatic 
passed through a hiatus in the renal vein; in 
2 instances, it hooked over a lumbar tribu- 
tary of the renal vein; in a fourth, around 
the combined vessel formed by junction of 
the suprarenal and the internal spermatic 
veins. In each of the 4 instances the artery 
was a constituent of the renal pedicle. 

In 16 of 33 specimens there was a single 
internal spermatic artery on each side (Fig. 
1b, f, h, i, and k). In 10 of the 16 specimens 
the origins occurred at approximately the 
same horizontal level (Fig. 1b, f, i, and k). 
In 4 of the remaining 6, origin of the right 
was situated distal (caudal) to that of the 
left side (Fig. 1a, f, h, i, and 1); in 2 it was 
proximal (cranial). 

In 2 cases the ultimate internal spermatic 
artery of the left side was formed by the 
junction of vessels of aortic and renal sources 
(Fig. 1i and k); in a single instance from a 
pair of aortic branches. On the left side, in 
5 specimens there occurred doubling of the 
internal spermatic, the vessels being of aortic 
origin. Although a like arrangement was not 
observed on the right half of the body, two 
different origins occurred for the sides in the 
following combinations, a single instance of 
each couple: left from aorta, right from 
suprarenal; left from the aorta, right from 
the renal (Fig. 1j); left from the aorta, right 
from a supernumerary renal; left from a 
supernumerary renal, right from the aorta 
(Fig. 1f). 

Reflecting a general difference in com- 
plexity of the renal pedicles, the internal 
spermatic artery of the left side presents un- 
familiar relationships more frequently than 
the right. Whereas, in a single instance the 
vessel of the right side, arising from the renal 
artery, arched over the renal vein (Fig. 1)), 


1In many cases there obtains a direct relationship between the 
position of the kidney and the aortic level at which arteries of 
renal supply arise. This matter has been studied statistically 
(E. H. Daseler and B. J. Anson); the results will be presented in 
a separate article. 


on the left the following variations were en- 
countered: hooking around the suprarenal 
vein (Fig. 1a); similar course in relation to 
the second lumbar vein (Fig. 1i) and to the 
third (Fig. 1j); emergence from the pedicle 
through a hiatus in the renal vein (Fig. 1h); 
passage around the renal termination of the 
postaortic limb of a circumaortic venous 
ring (Fig. 11). 

Unlike the hilar tributaries of the renal 
vein, the corresponding branches of the 
renal artery are often exposed beyond the 
margin of the kidney pelvis (Fig. 1a, b, and 
others). Exceptional instances, of course, 
occur; a single renal artery of the left side 
may be associated with a strikingly complex 
set of veins (Fig. 1d and j), or both arteries 
and veins may exhibit complexity, but in 
differing patterns (Fig. 11). 


CONCLUSIONS 


It has been established in earlier phases of 
this investigation in the field of urologic 
anatomy that there is no similarity between 
the pattern of suprarenal arterial supply and 
that of the venous drainage. While, with 
rare exceptions, each suprarenal gland pos- 
sesses a single vein of drainage, the termi- 
nation on the left side differs consistently 
from that on the right and is associated with 
the complex scheme of reception by the left 
renal vein of channels whose total area of 
intercommunication may, in a single speci- 
men, involve the parietes of the entire trunk. 

In the current study, interest has been 
centered on the striking frequency of such 
vascular variations in the renal area of a 
limited number of specimens examined suc- 
cessively. The observations, summarized 
herein, point anew to the importance—both 
to the urologist and to the anatomist—of the 
concept of graded departure from the regu- 
larly pictured normal, and of the occurrence, 
in a large series of either specimens or pa- 
tients, of every conceivable gradation be- 
tween the standard pattern and the arrest- 
ing anomaly. 

Considered as an assemblage of arteries 
and veins supplying both right and left kid- 








neys and neighboring structures, noncon- 
formity with the pattern of vascularization 
illustrated by some textbooks of anatomy is 
far more common than adherence thereto. 
Regarded separately, disparity is more fre- 
quent on the left side than on the right, as a 
result of the wider field of relationship ac- 
quired by the left renal vein in its subphrenic 
course through prevertebral territory to rel- 
atively distant end in the inferior vena cava. 

Consequently, while the suprarenal vein 
of the right side is an exceptionally short 
tributary of the inferior vena cava (and con- 
cealed behind the latter vessel), on the left 
side, the corresponding vein is a regular 
tributary of the left renal vein—more com- 
monly (in the proportion of 5 to 1) through 
a common stem with the inferior phrenic 
than as an independent vein. 

Comparably, while the right internal sper- 
matic vein almost always ends in the inferior 
vena Cava (that is, in the axial channel of its 
own side), the vein of the left side ends, with 
rare exceptions, in the renal vein (the excep- 
tional cases being those of suprarenal or lum- 
bar termination). In some instances the vein 
is either bifid near renal level or double 
throughout its abdominopelvic course. Rare 
varieties of the latter type are those in which 
the divisions, or the separate veins, end in 
different recipient channels (for example, in 
limbs of a bifid renal vein). 

Again, unlike the vessel of the right pedi- 
cle, the left renal vein receives parietal as 
well as the visceral tributaries described. 
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These lumbar veins occur more commonly 
than not; they are more frequently derived 
from the second vertebral segment than from 
the third. It is through their anastomoses 
that the kidney is brought into extensive 
vascular communication with veins from 
iliac to azygos level. 

To an extent exceeding the expected fre- 
quency of occurrence, the left caval vein of 
the fetal circulatory system persists in its full 
length, connecting the renal vein with the 
left common iliac tributary of the regular 
(right) inferior vena cava. Similarly, a con- 
siderable segment of this early channel may 
remain, its presence further complicating 
the structure of the renal pedicle on the left 
half of the body. 

The venous pattern just described ac- 
quires even greater complexity through the 
presence of an internal spermatic (or ovar- 
ian) artery of high aortic origin. The vessel 
of supply to the testis or ovary may simply 
descend from renal level in oblique direc- 
tion; or instead of being merely a constituent 
of a short median segment of the renal pedi- 
cle, the artery may (and more frequently 
does) extend farther lateralward, hooking 
over a second or a third left lumbar tribu- 
tary of the left renal vein, or passing through 
a hiatus in the renal vein itself. In each of 
these arrangements the location of the artery 
constitutes an additional hazard in surgical 
removal of the left kidney and in cases of 
lacerating or piercing wounds in the left 
lumbar region. 
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N EXPERIMENTAL AND CLINICAL STUDY OF 





REE MESOTHELIAL GRAFTS IN THE 
REATMENT OF INTRAPERITONEAL ADHESIONS 


1RDON M. CARVER, JR., M.D., Durham, North Carolina 


OF FREE MESOTHELIAL GRAFTS in cover- 
serosal defects after excision of fibrous 
esions offers security for the patient with 
stinal obstruction, visceral dysfunction, 
persistent pain due to intraperitoneal 
iesions. ‘The postoperative peritoneal ad- 
ion has been a major surgical problem 
e its recognition as an entity over 160 
rs ago and is the most frequent cause of 
raperitoneal adhesions. Peritoneal adhe- 
ms have been estimated to occur in 80 to 
per cent of cases following abdominal 
rations. Fortunately, most postoperative 
ritoneal adhesions are fibrinous in char- 
ier and soon undergo resolution. Those 
.\ra-abdominal adhesions that result from 
aling by fibrosis are permanent in nature 
!ut usually do not require operative therapy 
inless there is involvement of the small 
intestine. 

A knowledge of the pathogenesis of peri- 
‘oneal adhesions is essential to any study of 
its prevention. After an initial injury to the 
scrosa occurs, a serous or seropurulent exu- 
date promptly accumulates and within a 
short time this exudate coagulates forming 
fibrin. The surfaces of adjacent organs ad- 
here to this sticky fibrin coagulum, and if 
organization takes place, a fibrous peritoneal 
adhesion results. If the peritoneal insult is 
mild, it is probable that peritoneal injury 
will end in resolution with phagocytic re- 
moval of fibrin and cellular debris. The 
fibrinous adhesion separates and the in- 
volved surface lies free in the peritoneal cav- 
ity covered by normal mesothelium. In the 
peritoneal cavity the determining factor in 


rom the Department of Surgery, Duke University School of 
Medicine, Durham, North Carolina. 
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healing by resolution or by fibrosis seems to 
be whether or not there is destruction of the 
serosa with damage to subserosal connective 
tissue. If the serosa and subserosa are de- 
stroyed, a fibrous permanent adhesion usu- 
ally results. 

In our present knowledge of the patho- 
genesis of peritoneal adhesions several pos- 
sible methods of prevention are evident: 
(1) prevention of the initial peritoneal in- 
jury, (2) prevention of the coagulation of the 
serous exudation, (3) removal or dissolution 
of the deposited fibrin, (4) separation of the 
fibrin coated peritoneal surfaces until meso- 
thelialization has occurred, and (5) inhibi- 
tion of the fibroblastic proliferation once 
established. A survey of the literature on the 
various methods of prevention of peritoneal 
adhesions which are classified under the 
headings listed is beyond the purview of this 
communication. However, these prevention 
methods have been presented in detail by 
Boys. 

The present experiment is based upon the 
theory of replacement of the damaged meso- 
thelial surface, after excision of the fibrotic 
adhesion and preparation of a recipient site, 
with a free mesothelial graft taken from the 
omentum, bowel mesentery, falciform liga- 
ment, or peritoneum in much the same man- 
ner in which the transfer of a full thickness 
skin graft is accomplished. The donor site of 
the mesothelial graft is then closed primarily 
by simple suture (Fig. 1). 

In 1903, Senn reported the use of omental 
transplantation in the treatment of intestinal 
defects. He used omentum to cover defects 
resulting from duodenal ulcer, intestinal 
tuberculosis, and suppurative appendicitis. 
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TABLE I.—RESULTS OF MESOTHELIAL GRAFTING 


Donor site of 
ee i .) | ae 


Bowel Parietal Round 


Recipient site of 





Exp. Omen- mesen- peri- _— liga- 

No. tum tery toneum ment JFejunum Ileum Colon 
Mie te cgieininieie 1 1 1 2 1 
MM cca vereiatace 1 1 1 1 2 1 1 
| eae 1 -- 1 1 2 1 - 
‘| See 2 1 1 1 3 2 oo 
«ee ne 1 1 1 2 1 — 
Wires csar 1 1 1 1 2 1 1 
(| Ug 1 1 -- 1 2 1 — 
VERE 6. 8 1 1 1 2 3 1 1 
| RS a 1 1 1 2 1 _ 
:, Pe — 1 1 1 2 1 -- 
Total 10 9 9 8 Ze 11 3 
Grand total 36 36 


This method was not generally accepted for 
use on small bowel lesions because the at- 
tached omentum represented a fixed point 
about which the loop of small bowel could 
twist or another loop of small bowel become 
rotated and obstructed. It was, however, 
useful in reperitonealizing lesions of the 
colon, stomach, or other fixed intestinal 
organs. 

Girgolaff used omental grafts in cats and 
dogs, successfully covering mesothelial de- 
fects of the large bowel, bladder, and stom- 
ach without adhesion to the graft and with- 
out failure of growth. On the small bowel, 
however, the graft adhered either to ad- 
jacent loops of small bowel or to other 
structures. Springer also found that free 
omental grafts could be used to cover peri- 
toneal and serosal defects but reported that 
such flaps frequently adhered extensively to 
neighboring loops of bowel. 

Iselin covered a raw peritoneal surface 
upon the bowel mesentery with a free 
omental graft the size of the palm of the 
hand, and at autopsy performed 7 days 
later, the transplant was found to be glisten- 
ing and free from adhesions. Sweet and asso- 
ciates used free omental and mesenteric 
grafts in covering the operative area after 
resection and end-to-end anastomosis of the 
bowel. Five dogs killed 3 weeks after opera- 
tion revealed only 1 adhesion to the opera- 
tive site. After Sweet’s report, Freeman de- 
scribed the use of free omental grafts in the 


—mesothelial free graft 


Adhesions 4-6 weeks 


Adhesions 6 months 
ee ee 


Bowel Parietal Round Bowel Parietal Round 





Omen- mesen- _ peri- liga- Omen- mesen-  peri- — liga- 
tum tery toneum ment tum tery toneum mei 
1 1 1 _ 0 0 0 - 

1 1 1 a 0 0 1 0 
0 —- 1 1 0 _ 0 0 
2 1 1 0 1 0 0 0 
1 1 0 _— 0 0 0 = 
1 1 1 0 0 0 0 0 
1 0 _ 1 0 0 - 0 
0 1 1 a 0 0 1 0 
1 0 1 —_ 0 0 0 _ 
1 1 1 -- 0 0 0 
8 7 8 6 1 0 2 0 
29 3 


human for prevention of adhesions and re- 
placement of lost portions of peritoneum. 
His methods were not generally accepted, 
however, as there was no way of determining 
the results of surgery since his patients did 
not have a second laparotomy. The present 
experiments were undertaken to test further 
the feasibility and value of mesothelial 
grafting and to develop a technique of 
handling mesothelium which measures ap- 
proximately 0.3 to 0.5 micron in thickness. 


EXPERIMENT 


Localized intraperitoneal adhesions were 
produced in 10 adult mongrel dogs by re- 
moving the serosa and subserosa from seg- 
ments of small bowel measuring approx- 
imately 3 by 10 centimeters. Three such seg- 
ments were prepared in each animal under 
nembutal anesthesia. An exploratory lapa- 
rotomy was then performed after an interval 
of from 1 to 6 months, and adhesions were 
found to have developed in each case. The 
denuded segments of small bowel were 
found adherent to the various intraperitoneal 
organs but most frequently to the omentum 
and other loops of small intestine. These ad- 
hesions were divided with small plastic dis- 
secting scissors, and all remaining scar re- 
moved from the loop of small bowel so that 
the mesothelial free graft could be placed 
directly on the muscularis of the small bowel 
(Fig. 1). This afforded an ideal recipient 
base with an excellent blood supply for the 
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Fic. 1. Technique of mesothelial grafting. a, Fibrous adhesion has been excised 
from jejunum exposing muscularis. Thin mesothelial graft elevated leaving one side 
attached to omentum. b, Three sides of mesothelial graft sutured in place with No. 
5-0 silk. c, Suturing of graft completed and omental donor site closed with a con- 


tinuous No. 5-0 silk suture. 


frec mesothelial grafts. The remainder of the 
fibious adhesion was then excised from its 
source. If the omentum or mesentery of the 
bowel was involved, the fibrous adhesion 
was excised and the serosa approximated 
with interrupted sutures. When the serosa 
of another loop of bowel was involved, it was 
sometimes necessary to excise and prepare a 
second recipient base for a free mesothelial 
graft (Table I). 

Figure 1 illustrates the technique used in 
obtaining mesothelial grafts from the omen- 
tum, falciform ligament, or mesentery of the 
bowel. The thinness and friability of these 
grafts require fixation of each side of the 
graft for ease in suturing. The loop of je- 
junum was prepared for grafting by excising 
all fibrous tissue and three sides of the graft 
were sutured in place with No. 5-0 silk be- 
fore the fourth side was cut free. These 
grafts were so thin that they were readily 
transparent but generally held the sutures 


without tearing. After the graft had been 
sutured in place the donor site was closed 
with interrupted or a continuous suture of 
No. 5-0 silk (Fig. 1c). 

The use of a free parietal peritoneal graft 
did not require any special technique in 
handling, as it was much thicker and had 
less tendency to tear or roll up. These grafts 
were conveniently taken from the parietal 
peritoneum perpendicular to the laparotomy 
incision and sutured in place over the bowel 
defect with the slick peritoneal side up, and 
the rough side of the graft next to the recip- 
ient base. The donor area was then closed 
with a continuous No. 5-0 silk suture and 
healed without the formation of fibrous ad- 
hesions (Fig. 2b). 

Each experimental animal required from 
3 to 5 mesothelial grafts depending upon the 
number and location of the artificially pro- 
duced adhesions. A different type of donor 
site was selected for each graft in order to 











compare the relative values of one type of 
graft over the others (Table I). After prepa- 
ration of the recipient site there was occa- 
sionally a generalized oozing from the vas- 
cular muscularis of the bowel. This bleeding 
usually stopped promptly after application 
of the graft. To prevent a hematoma from 
forming under the graft, small perforations 
were made in the graft through which the 
serum and blood could escape. After all ad- 
hesions had been excised and serosal defects 
covered by free mesothelial grafts or, in the 
case of the donor areas, approximated with 
No. 5-0 black silk sutures, the laparotomy 
incision was closed. 


RESULTS 


Four to 6 weeks after grafting, each dog 
was re-explored and the number of adhe- 
sions noted (Table I). Seven of the 36 grafts 
were completely free of adhesions. The ad- 
hesions were found to be thin and fibrinous 
in almost every case. They were usually 
located around the periphery of the graft 
and adherent to the omentum rather than to 
other loops of bowel. In 2 cases a thick 
fibrous appearing adhesion was found at one 
end of the graft. Close inspection revealed 
these 2 grafts to have been taken from the 
parietal peritoneum and apparently the 
sutures had pulled loose at one end exposing 
the muscularis of the bowel. It was noted 
that the free parietal peritoneal grafts, being 
thicker than the other types, tend to shrink 
(Fig. 3e). After tabulating the number and 
type of adhesions the laparotomy wound 
was Closed without disturbing the adhesions. 

Six months after grafting a fourth lap- 
arotomy was performed to note the char- 
acter and number of adhesions (Table I). It 
was amazing to note that the fibrinous ad- 
hesions previously seen at 4 to 6 weeks after 
grafting had completely disappeared, and 
the grafted loops of bowel were found free 
and glistening in the peritoneal cavity (Fig. 
2a). In only 3 cases were small bowel adhe- 
sions present. T'wo cases in which parietal 
peritoneal grafts had been used and in 
which thick adhesions had been noted pre- 
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viously were found to have dense fibrous 
adhesions between the omentum and the 
side of the graft. The third adhesion was 
found between a loop of jejunum and the 
base of the omentum and was thought to 
have formed as the result of placing a suture 
through the mucosa of the bowel with result- 
ing infection and fibrous adhesion formation. 

Microscopic comparison of the various 
types of mesothelial grafts revealed the thin 
omental grafts to be approximately the same 
thickness of the normal bowel serosa after 6 
months, while the grafts from the parietal 
peritoneum were comparatively thicker but 
grew equally well (Fig. 3). 

All donor sites healed without the forma- 
tion of fibrous adhesions. The only other 
adhesions found to be present in the peri- 
toneal cavity were occasional omental adhe- 
sions to the undersurface of the laparotomy 
incisions. 


CLINICAL APPLICATION 


Clinical application of this free mesothe- 
lial grafting technique is perhaps best illus- 
trated by the following case reports. 


Case 1. C.N.,an 8 year old female, was admitted 
to the hospital with nausea, vomiting, and intermittent 
cramping abdominal pain of 16 hours’ duration. 
Roentgenograms of the abdomen revealed several 
distended loops of small bowel located primarily in 
the right lower quadrant of the abdomen. A diagnosis 
of intestinal obstruction was made, a Cantor tube was 
passed into the stomach, and the patient was started 
on intravenous fluids. Past history revealed that the 
child had had her appendix removed approximately 8 
months prior to this admission, and she had been 
entirely asymptomatic until the onset of abdominal 
pain. Laboratory findings on admission revealed a 
hemoglobin of 12 grams, white blood count of 13,500, 
normal urine. Despite gastrointestinal intubation the 
abdominal pain and tenderness increased and a repeat 
white blood count was 18,500. Exploratory laparotomy 
revealed an obstruction of the ileum due to adhesions 
and torsion of the small bowel about these ileocecal 
adhesions. Further dissection disclosed a thick, fibrous 
scar measuring 6 by 2 centimeters between a loop of 
ileum and the cecum. The tip of the uninverted ap- 
pendix was found to be the cause of the original 
adhesion. 

The fibrous scar was excised and the 1.5 centimeter 
appendiceal stump reamputated and inverted into the 
cecum. The remaining raw area of the cecum was 
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« ered by elevating a lateral peritoneal flap and 
s\ wing it over the denuded cecal defect. The scar 
ti 1e remaining on the loop of ileum was then excised 
lc ing a serosal defect approximately 8 by 2.5 centi- 
n ers. This defect was covered by a free parietal 
p: toneal graft taken from the margin of the peri- 
tc um perpendicular to the original exploratory 
0} ative incision. The parietal peritoneal donor site 
w. then closed with a continuous No. 000 chromic 
ca it suture. The free peritoneal graft was sewn in 
pl » over the ileal defect with 2 continuous No. 5-0 
bl. . silk sutures. 

e patient’s postoperative course was entirely un- 
ev. ful and she has now been asymptomatic for 
4\ ws. 


localized intestinal adhesion of this 
na ire is ideal for mesothelial grafting. Ele- 
va on of a lateral parietal peritoneal flap 
se: cd the purpose of covering the cecal de- 
fe. Excision of the remaining scar from the 
ik m left the muscularis of the ileum ex- 
pc od for grafting and such a surface makes 
at deal recipient site. 


‘sE 2.G.M., a 36 year old white male, was admit- 
tec ‘o the hospital with severe intermittent cramping 
ep istric pain of 6 hours’ duration with nausea and 
voi ting. Fourteen months prior to admission he had 
hac: a cholecystectomy for cholelithiasis and postoper- 
ati: ly had developed 2 episodes of partial intestinal 
obsiruction requiring hospitalization but relieved by 
gasirointestinal intubation and Wangensteen suction. 
On his third admission a Cantor tube was passed and 
gasirointestinal suction instituted. After 24 hours his 
pain subsided, the tube was removed, and he seemed 
to tolerate a full liquid diet without symptoms. On his 
fift!) postoperative day he again developed severe epi- 
gasiric pain with vomiting. 

An exploratory laparotomy was performed and 
partial obstruction of the midjejunum was found to be 
due to a dense fibrous adhesion between the bed of the 
gallbladder and a loop of jejunum. The adhesion was 
dissected from the jejunum leaving a denuded area of 
muscularis approximately 10 by 2.5 centimeters. This 
defect was covered by a free mesothelial graft ob- 
tained from the falciform ligament, and the donor site 
was closed with a continuous No. 000 black silk suture. 
The gallbladder bed was then reperitonealized by in- 
verting the raw edges of the adhesion within itself, 
approximating serosa to serosa. This patient is now 
asymptomatic 3 years following operation. 


When abdominal exploration is performed 
through an upper midline or rectus incision, 
the falciform ligament is an excellent donor 
site for a mesothelial graft of this size. In this 
case the adhesion was long enough so that 
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Fic. 2. a, Localized mesothelial grafts 6 months post- 
grafting. Note absence of adhesions. Mesothelialization 
has occurred covering silk sutures. x, Graft taken from 
omentum is so thin and delicate that blood vessels can be 
seen through the graft. », Graft taken from parietal peri- 
toneum is thicker and approximately two-thirds the size 
of x. Both grafts originally measured 8 by 2.5 centimeters. 
b, Right lateral peritoneal wall exposed to show donor 
site of parietal peritoneal graft which has healed without 
adhesion formation. 


by dissecting it from the jejunum, not only 
was the jejunal recipient site prepared for 
grafting, but the gallbladder bed could be 
reperitonealized by using the serosal cover- 
ing of the fibrous adhesion itself. 


Case 3. L. D.,a 32 year old female, had had 3 pre- 
vious hospital admissions for partial intestinal ob- 
struction. She had been treated by intestinal intuba- 
tion on each occasion with subsidence of symptoms. 
Three years prior to her first admission she had a 
myomectomy for a large intramural fibroid, and the 
episodes of partial obstruction were presumed to be on 
a basis of postoperative adhesions. On her fourth ad- 
mission for similar complaints, roentgenograms re- 
vealed gas in the small intestine. After preliminary 
intestinal intubation and intravenous hydration, an 
exploratory laparotomy was performed. A loop of 
ileum was found to be adherent to the previous inci- 
sion made in the uterus for removal of the intramural 
fibroid. The loop of ileum was carefully dissected from 
the uterus and the remaining scar was removed from 
the ileum. After preparation the ileal defect measured 
approximately 9 by 2.5 centimeters. A mesothelial 








graft was taken from the mesentery of a second loop of 
ileum and sutured in place over the defect. The donor 
site was closed with a continuous No. 5-0 black silk 
suture. It was then necessary to remove the uterine 
portion of the adhesion which left a denuded area, 
approximately the size of the ileal defect, on the an- 
terior surface of the uterus. A mesothelial graft was 
removed from the anterior surface of the right broad 
ligament and sutured over the uterine defect. The 
donor site was easily closed by bringing the right 
tube and ovary forward, the donor site being closed 
with interrupted No. 5-0 silk sutures. 

The patient’s postoperative course was entirely be- 
nign and a 2 year follow-up revealed no recurrence of 
obstructive symptoms. 


This type of patient is familiar to almost 
every surgeon. One hesitates to operate for 
fear of producing more adhesions. The ap- 
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Fic. 3. a, Cross section of jejunum showing normal 
serosa (VS), muscularis, and mucosa. b, Jejunum from 
same animal with free omental graft (OG) covering 
muscularis 6 months after excision of fibrous scar with 
application of mesothelial graft. Note that one layer of 
muscularis has been removed with scar. c, Silk suture 
(SS) marks junction point of normal serosa (NS) and 
omental graft (OG). d, Cross section of normal jejunum 
of second animal to show comparison of normal serosa 
(NS) to peritoneal graft (PG) in e. Parietal peritoneal 
graft was taken from lateral aspect of anterior abdominal 
peritoneum shown in Fig. 2b. Photomicrographs made 6 
months following grafting, 47. 


plication of mesothelial graft from two dif- 
ferent donor sites demonstrates the flexibil- 
ity of this technique. The anterior surface of 
the broad ligament made an excellent donor 
for this small graft and was easily reperi- 
tonealized by advancing the tube and ovary. 


DISCUSSION 


In the peritoneal cavity the significant 
structure in the determination of healing by 
resolution or by fibrosis is the serosa. Where 
there is destruction of the serosa and dam- 
age to the subserosal connective tissue, 
fibrous peritoneal repair occurs and a per- 
manent adhesion usually results. It seemed 
logical that, if such an adhesion were ex- 
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d Fic. 3 - 


« -danda free graft of mesothelium used to 
« ver the new defect, any adhesion which 
1 ht form following this grafting procedure 
\uld be fibrinous in nature instead of 
!' rous and would, in time, undergo com- 
pte resolution. This deduction proved to 
|, true in this experiment. 

\‘ortunately, most intra-abdominal adhe- 
sions are innocuous; it is involvement of the 
siiall intestine that usually produces symp- 
toms. For this reason the small bowel was 
sclected as the organ for artificial produc- 
tion of localized adhesions and subsequent 
excision of the adhesion with mesothelial 
grafting. The results of these experiments 
and clinical experience seem to indicate the 
feasibility of employing free mesothelial 
grafts in preventing the reformation of 
fibrous adhesions. 

Originally, mesothelial grafting was used 
clinically only for patients with intestinal 
obstruction due to postoperative adhesions. 
The results were so gratifying that the surgi- 
cal indications have been broadened to in- 
clude patients with persistent postoperative 
pain with intermittent obstructive symp- 
toms and visceral dysfunction due to distor- 
tion or displacement of an organ. 

A comparison of the various possible 
donor sites was made in order to determine 





the superiority of one over the other. Grafts 
from the omentum, falciform ligament, 
mesentery of the bowel, and parietal peri- 
toneum took equally well. Occasionally, the 
omentum contains a considerable amount 
of fat and the mesothelial layer is difficult to 
separate without adherence of fat to the 
graft. In such a case the falciform ligament 
is usually a large, well developed structure 
and makes an excellent donor site for a large 
graft. The parietal peritoneal graft is thicker 
and easier to handle than the other types; 
nevertheless, for large defects it is not read- 
ily available and it tends to contract, short- 
ening the bowel (Fig. 2b). The mesentery of 
the bowel makes an excellent donor site; 
however, care must be exercised to avoid 
the blood supply to the adjacent loop of 
bowel in taking the graft and in closing the 
donor site. ‘The many donor sites make 
mesothelial grafts available to the surgeon, 
operating in the pelvis or the epigastrium. 

Careful preparation of the recipient site is 
of great importance. All fibrous scar is ex- 
cised and the graft is preferably placed on 
the muscularis of the bowel. An excellent 
blood supply for the graft is then assured. In 
no case has bowel dysfunction occurred 
because of removal of a few fibers of the 
outer muscular coat of the small bowel. 





The use of free omental and peritoneal 
grafts for covering serosal defects is not a 
new technique. This method was not gener- 
ally accepted because it was well known 
that adhesions formed after their use. How- 
ever, this experiment shows that after pro- 
per mesothelial grafting, the adhesions 
formed are fibrinous in nature and after a 
period of approximately 6 months’ time 
completely disappear. ‘There were no cases 
of intestinal obstruction due to these fibrin- 
ous adhesions in the interim while they were 
undergoing resolution. 


SUMMARY 


In the peritoneal cavity the serosa ap- 
pears to be the significant structure in the 
determination of healing by resolution of 
adhesions or by the formation of permanent 
fibrous adhesions. The use of free autog- 
enous mesothelial grafts prevented the re- 
formation of permanent fibrous adhesions. 

The technique of mesothelial grafting is 
described and the results of 36 experimental 
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grafts are recorded. Fibrinous adhesioiis 
occurred postoperatively in 29 instances, 
However, all but 3 such adhesions resolved 
spontaneously after 6 months. The 3 perma- 
nent fibrous adhesions were thought to 
have been the result of .technical errors 
made in grafting. 

The clinical application of free autoge- 
nous mesothelial grafting is presented and 
discussed. 
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NTUSSUSCEPTION: AN EIGHT YEAR SURVEY 


ROSVENOR T. ROOT, M.D., F.A.C.S., BURT H. CHRISTENSEN, M.D., F.A.C.S., and 
\RRELL A. PETERSON, M.D., Oakland, California 


TUSSUSCEPTION continues to be one of the 

ore frequently encountered surgical emer- 

ncies in the pediatric field. The literature 
this subject has been carefully reviewed 
recent articles by Gross, Kahle, Moore, 
ivitch, and others. We wish to emphasize 
rtain of the important findings which de- 
loped in a review of patients who were 
idied from both the radiologic and surgi- 
| viewpoints. 

An 8 year survey was carried out on all 

oved cases of intussusception seen at The 

hildren’s Hospital of the East Bay, Oak- 
nd, California. The group composing this 
idy was made up of 66 children, two- 
irds of whom were male and one-third 
male infants and children. The majority of 
¢ patients were under 2 years of age, and 

) per cent of the group were between the 

‘es of 3 months and 1 year. 

Gross has emphasized the frequency of the 
«ppearance of an intussusception during or 
shortly after an attack of acute gastroenteri- 
tis. Similarly, this was found to occur in this 
series, as 6 patients developed intussuscep- 
tion in association with the increased peri- 
staltic activity seen during an acute gastro- 
enteritis. In these cases the diagnosis was 
more difficult, since the intussusception actu- 
ally developed as a complication of a previ- 
ously diagnosed gastroenteritis. The symp- 
toms were frequently more atypical, and the 
white blood count was usually below normal. 
It was in this group of patients, who had 
previously had an acute gastroenteritis, that 
the barium enema proved to be of inesti- 
mable value because of its accuracy in 
diagnosis. (Four patients in the series had 
undergone previous surgery for intussuscep- 
tion, and 1 other patient had recently 


From the Departments of Surgery and Radiology, Children’s 
Hospital of the East Bay, Oakland. 


undergone an appendectomy for acute 
appendicitis.) 

The signs and symptoms of intussuscep- 
tion usually are quite classical in that nearly 
all the patients (65 or 98 per cent) experi- 
enced abdominal pain which, in most in- 
stances, was colicky in nature. Three-fourths 
of the patients (49 or 74 per cent) developed 
vomiting, roughly two-thirds of the patients 
(42 or 63 per cent) had a palpable abdomi- 
nal mass, and a similar number (40 or 60 
per cent) passed blood by rectum. Eighty 
per cent or 52 patients had a leucocytosis 
over 10,000, but as already stated, the ma- 
jority of those patients having an associated 
acute gastroenteritis had a white blood count 
below normal. 

The relationship of duration of symptoms 
to the prognosis of the disease continues to 
be a very direct one. Forty-four per cent of 
the patients had been having symptoms less 
than 24 hours and none of these patients re- 
quired bowel resection at the time of surgery. 
However, 47 per cent of the patients had 
been having symptoms for more than 48 
hours, and one-fourth of these patients re- 
quired bowel resection at the time of sur- 
gery. Thus, all of the patients requiring an 
intestinal resection in the entire series had 
been having symptoms for more than 48 
hours, again stressing the extreme impor- 
tance of an early diagnosis. 

Some type of x-ray examination was car- 
ried out on 70 per cent of the patients in this 
series. The plain films of the abdomen in 
nearly all instances revealed intestinal ob- 
struction to be present. However, it was the 
barium enema which proved to be most ac- 
curate, revealing the complete obstruction 
and the typical “‘coil spring” appearance 
(Fig. 1). This examination was carried out 
on 27 patients with a positive diagnosis in 
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all cases. In 3 instances the barium enema 
completely reduced the intussusception, and 
in 9 instances the barium partially reduced 
the intussusception. It was of further interest 
that in 4 patients in whom partial barium 
enema reduction had occurred, the intussus- 
ception had gone on to complete reduction 
at the time of surgery. (In recent years, in a 
few patients with symptoms of brief duration, 
special attempts have been made to reduce 
the intussusception by barium enema.) 

The preoperative diagnosis of intussuscep- 
tion was made in 57 patients. In 6 cases the 
diagnosis was a mechanical small bowel ob- 
struction; in 2 cases a diagnosis of acute ap- 
pendicitis was made; and in 1 instance the 
condition was believed to be a bleeding 
Meckel’s diverticulum. 

The types of intussusception encountered 
at the time of surgery were of interest. Fifty- 
one of the patients had an intussusception 
involving the small bowel in 6, the ascend- 
ing colon in 38, and the transverse colon in 
7; 10 per cent required a bowel resection. 
However, as the intussusception advanced 
into the left colon, the prognosis became 
much more serious. There were a smaller 
number of patients in this group, only 15 
cases (ileosigmoid 10, ileorectal 2, and dou- 
ble 3), but 20 per cent of these patients re- 
quired a bowel resection at the time of sur- 
gery. As will be noted later, there were 3 
deaths in the entire series, and 2 of these oc- 
curred in patients in whom the intussuscep- 
tion had progressed around to the rectum. 

When surgery was performed, it was found 
that 8 of the patients had had a spontaneous 
reduction of the intussusception and, as pre- 
viously stated, 4 of these had been with the 
help of a barium enema. In the majority, a 
simple reduction of the mass was all that was 
done as far as reducing the intussusception 
was concerned. In 15 per cent of the patients 
a ‘“‘tacking” procedure was employed in 
which the terminal ileum was sutured to the 
cecum and ascending colon for a short dis- 
tance. In 1 instance the large bowel was in- 
advertently torn, and this was repaired with- 
out further consequence. In 8 instances (12 


per cent) either because of the gangrenous 
condition of the bowel, or because of inabil- 
ity to reduce the intussuscepting mass, « 
bowel resection was performed. A further 
analysis of this group of 8 cases reveals there 
were no deaths in this group. In 1 patient 
a Mikulicz type of resection was carried out. 
However, in the other 7 instances a primary 
resection and anastomosis was performed— 
end-to-end anastomosis, ileocecal in 3 and 
ileoileal in 2; side-to-side anastomoses, ileo- 
colic in 1 and ileoileal in 1. 

It was of interest that other operations 
were carried out at the same time in certain 
of the cases. There were 6 patients (9 per 
cent) in the series who had a Meckel’s di- 
verticulum, and this was acutely inflamed in 
4 cases. The diverticulum was resected in all 
instances. T'wenty-nine patients had an ap- 
pendectomy at the time of surgery for intus- 
susception and in 18 instances (27 per cent 
of the entire series) the appendix showed 
evidence of acute inflammation. 

As previously stated, there were 3 deaths 
in the entire series. One death occurred in 
a 4 day old infant on whom a diagnosis had 
not been made. At autopsy it was found that 
there was an ileorectal type of intussuscep- 
tion present with gangrene of the involved 
intestine and peritonitis. The other 2 patients 
had undergone surgical exploration. One pa- 
tient had an ileorectal type of intussuscep- 
tion, and after reduction the patient’s condi- 
tion was so critical that resection of the 
damaged bowel was not even contemplated. 
The other infant had an ileotransverse colon 
type of intussusception, and following reduc- 
tion the bowel slowly regained its normal 
color. However, at autopsy there was gan- 
grene of the involved segment with complete 
mucosal destruction and peritonitis. 


DISCUSSION 


The findings in this series again emphasize 
the extreme importance of an early diagnosis 
so that early treatment may be instituted. 
Not only does the mortality rate rise as the 
symptoms persist, but the hazards of surgery 
also increase. All the patients in whom an 
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testinal resection was performed had been 
\ving symptoms for more than 48 hours. 
ne other important finding in relation to 
prognosis was the type of intussusception 
iich was present. The farther the intussus- 
ption had progressed into the left colon, 
more likely was the necessity for bowel 
| ection at the time of surgery, and the 
| -her was the mortality rate. 
(he importance of the barium enema as 
iagnostic aid cannot be overemphasized. 
the atypical case, such as that following 
acute gastroenteritis, the barium enema 
y well be the only positive means of diag- 
is. In the typical case, the barium enema 
iot only reassuring in its confirmation of 
diagnosis, but also frequently aids in the 
tial reduction of the intussuscepting mass, 
ulting in less manipulation of the bowel 
‘he time of surgery. Occasionally a patient 
whom an early diagnosis has been made 
iy be carefully followed, and the intussus- 
tion completely reduced by barium en- 
.a. Ravitch, in his recent series, has shown 
- excellent results which may be obtained 
the use of the barium enema with in- 
‘ased hydrostatic pressure. He reported 
.6 per cent reduction in the last 57 cases 
(| intussusception treated at Johns Hopkins 
| lospital by barium enema alone, and there 
were no deaths in the entire series. These 
patients were followed carefully on a surgical 
service for any complications which might 
develop. For even though the intestinal mass 
has been completely reduced with the use of 
ihe barium enema, we are still unaware of 
the viability of the bowel that was intussus- 
cepted and the possible associated findings, 
such as an acutely inflamed Meckel’s diver- 
ticulum or an acutely inflamed appendix. 
At the time of surgical exploration, gentle 
reduction of the intussuscepting mass is all 
that is usually necessary. The important de- 
cision for the surgeon to make is whether 
the mass can be satisfactorily reduced and 
whether the bowel is viable. If reduction is 
not possible, or if the bowel fails to regain its 
normal color or peristaltic activity, a resec- 
tion of the involved segment of bowel must 
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Fic. 1. Postevacuation film of a patient with intussus- 
ception, revealing the typical coil spring effect in the 
right colon. 


be carried out. This was done in 8 patients 
(12 per cent) of this series, and there were 
no deaths in this group. We believe that 
usually a primary resection with either an 
end-to-end or side-to-side anastomosis may 
be carried out as was done in 7 patients. 
However, we also believe it is important to 
remember the experiences of Bently, Gross, 
and others in regard to the Mikulicz proce- 
dure. In certain instances, the use of the 
Mikulicz type of exteriorization of the dam- 
aged bowel segment in the poor risk patient, 
with closure of colostomy within 48 to 72 
hours, may prove to be a life-saving measure. 


CONCLUSION 


1. Sixty-six consecutive proved cases of 
intussusception have been studied. 

2. The necessity for bowel resection at the 
time of surgery and the mortality rate are 
directly related to the duration of symptoms 
and the progression of the intussusception 
into the left colon. 

3. The barium enema has proved to be 
invaluable as a diagnostic aid, especially in 
the atypical cases such as those complicating 
an acute gastroenteritis. 
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4. As a rule, in this series, the barium 
enema has not been relied upon as a thera- 
peutic measure because of the necessity of 
establishing the viability of the bowel or asso- 
ciated structures. 

5. A resection of damaged bowel was per- 
formed in 8 patients with no deaths occur- 
ring in this group. A primary resection and 
anastomosis was the operation of choice in 7 
instances. 

6. There were 3 deaths in this series. Only 
2 of these patients were submitted to sur- 
gery, with a resulting operative mortality of 
3 per cent. 
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| ISTOPATHOLOGY OF PROSTATIC CORTEX 


| DLLOWING 'TRANSURETHRAL PROSTATECTOMY 


1) NRY M. WEYRAUCH, M.D., F.A.C.S., RANULF P. BEAMES, M.D., and 
\\ LTON L. ROSENBERG, M.D., San Francisco, California 


|) sPITE THE FACT that modern trans- 
u thral prostatectomy has been developed 
t accomplish removal of all obstructive 
ti ue, it is recognized that this operation 
is ollowed by a higher incidence of poor 
r its than are open types of adenectomy. 
A a part of the problem of determining the 
c: ise of poor results (2) the healing process 
fi owing electroresection has been studied 
e ensively. The study included 30 pa- 
ti its who, despite cystoscopic evidence of 
a! unobstructed prostatic urethra, con- 
ti ued to suffer from one or more of the 
fo owing sequellae: pyuria, dysuria, fre- 
q ency and urgency of urination, and per- 
inal pain. All of these patients had under- 
goae two or more resections for benign 
piostatic hypertrophy in an attempt to 
provide relief. Yet in all, the adenoma had 
been completely removed at the initial 
operation, as demonstrated by cystoscopic 
examination and urethrocystograms. 

his report concerns a histologic study of 
tissue removed at each resection. Particular 
atiention was given to the degree of infec- 
tion in residual cortex and to the regenera- 
tion of the mucosa. The tissue removed at 
the first resection represents the control, 
the tissue removed at the second and third 
operations demonstrates the pathologic 
changes that had occurred in the prostatic 
cortex. The shortest period between opera- 
tions was 2 months and the longest 7 years. 
Since these cases were encountered over the 
12 year period from 1940 to 1952, many of 
the patients did not receive modern anti- 
bacterial agents. Thirteen per cent of the 
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patients did not have infected urine but 
continued to have severe symptoms. 

In the tissue removed at the initial opera- 
tion, certain of the following changes were 
repeatedly noted: focal collections of in- 
flammatory cells, predominantly lympho- 
cytes, immediately beneath the urethral 
mucosa and in the periductal areas. The 
lumina of the prostatic ducts contained 
clumps of polymorphonuclear cells. The 
prostatic glands showed cellular evidence 
of mild chronic prostatitis complicating be- 
nign hyperplasia (Fig. 1). Although some 
evidence of inflammation was present in all 
cases at the time of initial operation, it was 
less severe in patients who had not under- 
gone preoperative retention catheter drain- 
age. In patients who had undergone cathe- 
ter drainage for more than 3 days before the 
initial operation, in addition to inflamma- 
tory infiltration beneath the urethral mu- 
cosa, the prostatic tissue contained small 
focal abscesses and was edematous. 

Patients who received antibiotics while 
on retention catheter drainage showed 
histologic evidence of more infection than 
those without drainage, but the amount 
was significantly less than in patients who 
had had catheter drainage without chemo- 
therapy. Figure 2 shows tissue which was 
removed during a patient’s first resection 
after 5 days of catheter drainage. The urine 
was sterile prior to catheterization for acute 
urinary retention. 

In almost every case, tissue removed 
during the second operation differed strik- 
ingly from tissue removed during the first 
operation. In 60 per cent (18 patients) the 
tissue removed at the second resection was 
more extensively infected (Chart 1). In 
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Fic. 1. Tissue removed at first operation. Mild chronic 
prostatitis with focal collection of inflammatory cells. 
X26. 


some patients, the prostatic fossa was the 
site of inflammatory exudate and abscess 
formation beneath denuded areas on the 
surface epithelium. In others, abscesses had 
developed beneath intact urethral mucosa 
although the urine was not infected (Fig. 3). 
A common finding was dilated prostatic 
ducts surrounded by dense layers of poly- 
morphonuclear cells, with lumina that con- 
tained purulent material (Fig. 4).. 
Interesting microscopic findings were 
squamous cell metaplasia and keratinization 
of the epithelium following the second and 
successive resections, usually in patients 


















Fic. 2. Tissue removed at first operation after catheter 
drainage. Severe urethritis with abscess formation. X53. 
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Fic. 3. Tissue removed at second resection. Abscesses 
in prostatic capsule with overlying intact mucosa, urine 
uninfected. X26. 


with infected urine (Fig. 5). These changes 
do not appear to result from estrogen 
activity on the true prostate since histologic 
study failed to reveal underlying metaplasia 
of ducts. They are more likely the result of 
chronic infection associated with indolent 
healing, as occurs in chronic endocervicitis. 

In making a statistical analysis of the 30 
patients studied, the sections from the first 
and subsequent resections were graded and 
compared histologically according to the 
amount of infection—increased, decreased, 
or the same (Chart 1). In 18 patients (60 
per cent) with persistent symptoms, in- 
fection was increased in the capsular tissue 
remaining after the first resection. In only 
2 patients (7 per cent) was infection in the 
cortex decreased. 

The degree of infection in the prostatic 
cortex closely paralleled the severity of the 
symptoms (Chart 2). All 18 patients with 
severe symptoms had increased infection. Of 
12 patients with moderate symptoms, 8 (67 
per cent) had moderate infection and 4 pa- 
tients of this group (33 per cent) had mini- 
mal infection. 


COMMENT 


These studies indicate that infection re- 
maining deep within the prostatic cortex after 
transurethral resection is a cause for persist- 


























‘1c. 4. Dilated, infected prostatic ducts surrounded 
polymorphonuclear cells. Tissue removed at second 
ection; case shown in Figure 1. X53. 


( .tsymptoms, even when there is no residual 
struction. In the 30 cases reported, per- 
tent symptoms were closely correlated 
th infection. Furthermore, since 13 per 
«nt of the patients with persistent symp- 
ms had infection in the cortex with unin- 
cted urine, it is obvious that absence of 
lection in the urine is no criterion of ab- 
sence of infection in the prostatic cortex and, 
therefore, serves as no index for persistent 
complaints. 

The obvious question is how can the in- 
flammatory changes be minimized? The use 
of high frequency currents for resection and 
coagulation inevitably causes death of a 
certain amount of tissue due to heat. How- 
ever, Measures can be taken to decrease the 
amount of intensity of the damage as well 
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Cuart 1. Histopathologic comparison of infection 
between first and second transurethral resection in 30 


cases, 
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Fic. 5. Tissue removed at second operation preceded 
by persistent infection. Squamous cell metaplasia and 
keratinization of epithelium. X53. 


as to minimize the danger of introducing 
infection. 

We prefer to avoid preoperative retention 
catheter drainage unless significant impair- 
ment of renal function makes this procedure 
mandatory. During instrumentation, strict 
asepsis is observed and prophylactic chemo- 
therapeusis is routine. In avoiding preopera- 
tive catheter drainage and shortening the 
period of postoperative catheter drainage, 
infection is reduced. In previous studies we 
demonstrated that thermal death of tissue, 
slough, and persisting infection in the re- 
maining prostatic cortex is reduced by the 
use of a rapid cutting stroke, combined with 
point coagulation employing a current as 
low as possible, and that the use of the cold 
punch is advantageous. 


SEVERE SYMPTOMS 
18 pts: (Increased Infection) 
MOD. SYMPTOMS 


8 Yj (Mod. Infection) 
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Cuart 2. Correlation of symptoms and tissue infec- 
tion in 30 cases after first transurethral resection. (Non- 
obstructing tissue from fossa at second resection.) 
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SUMMARY 


1. A clinical and histopathologic study 
of the prostatic cortex was conducted by 
comparing the clinical course and the tissue 
which had been recovered from 30 patients 
who had undergone two or more transure- 
thral resections. 

2. Infection of the tissue of the prostatic 
cortex after resection was a major factor in 
the persistence of symptoms in the absence 
of mechanical obstruction. Many patients 


had uninfected urine, demonstrating that 
absence of pyuria does not indicate absence 
of infection in the prostatic tissue. The se- 
verity of symptoms paralleled the degree of 
tissue infection. 
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“ALLACY OF TERM “SELF-HEALING EPIDERMOID 


‘ARCINOMA” AND LIMITATIONS OF 
MICROSCOPIC INTERPRETATIONS 


\MES BARRETT BROWN, M.D., F.A.C.S., and MINOT P. FRYER, M.D., F.A.C.S., 


. Louis, Missouri 


HERE ARE a few reports in the literature 
hich imply that there is such a process as 
\f-healing in squamous cell cancer of the 
in. Although some individual lesions may 
ave disappeared, study of the reports 
‘aves as little hope as ever that permanent 
ure of the disease may be anticipated for 
ny group of patients. 

The term “multiple primary self-healing 
uamous Cell epithelioma of skin’? has been 
uggested by Smith (9), following observa- 
ion of 1 patient for 4 months. Smith and 
thers persisted in using this term even 
hough in no case reported did the patient 
ecover from his disease. Some of the lesions 
ipparently ran a course and disappeared, 
leaving ragged, pitted scars, but the disease 
itself persisted in all cases reported, the in- 
‘ease in active lesions outdistancing the 
healed scars. 


From the Department of Surgery, Plastic Surgery Service, 
Washington University School of Medicine, St. Louis. 


Apparently a body may rid itself of these 
lesions but it does not seem to be able to 
dispose of the tendency. This is somewhat 
parallel with some therapeutic situations in 
which a growth can be eradicated by ther- 
apy but the tendency cannot be checked, 
as in leucoplakia, neurofibromas, and, as is 
well known, in multiple skin carcinomas. 

In the first case of spontaneous healing 
reported by Smith, the patient had 30 le- 
sions, some of which disappeared, leaving 
pitted scars, but x-ray, radium, and exci- 
sion had been used on some of these lesions. 
A report 14 years later on the same patient 
by the same author (10), indicated that 
there had been involvement of the leg with 
radiation necrosis and amputation, that 
there was loss of the whole nose, marked 
destruction of the face, tumors all over the 
face, and, according to photographs, the 
situation was hopeless. In this same article 
he reported on 1 more patient who had had 





Fic. 1. a and b, Multiple carcinomas of pseudocarcinomas of arms. c, Quiescent 
stage following disappearance of lesions spontaneously and with surgery and radia- 
tion. Free of lesions 2 years later. 
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Fic. 2. Lesions from arms with pathologist’s report of 
epidermoid carcinoma. 


multiple lesions for 19 years. These, however, 
were treated with x-ray. Dunn and Smith 
(8) meanwhile reported on 1 more patient 
with 2 similar lesions, 1 of which disap- 
peared, but the patient was not followed. 

Smith suggested that this was a new en- 
tity and persisted in calling it “‘self-curing”’ 
in the titles, as do other authors who have 
followed, although in no case is the title of 
“cure” of the disease demonstrated in the 
substance of the papers. 

One more patient was reported by Somer- 
ville and Milne. Although some lesions had 
cleared up, the patient was still developing 
them 6 years later. These authors had heard 
of 3 other instances in the family and sug- 
gested from this instance that the disease is 
of familial nature. 

Four other cases were reported by 
Charteris as self-healing; 1 patient at 69 


years old had had lesions since the age of 23 
with disappearance without treatment. How- 
ever, he died of one of the lesions 2 years 
after being seen by the author. (The lesions 
were self-healing until the patient died of 
one.) A second patient with carcinoma oil 
the leg was still having lesions 7 years later 
but was not followed further. In a third pa- 
tient carcinoma of the eyebrow had been 
removed, more lesions were treated with 
x-ray and radium, and they were still com- 
ing 6 years later when he was referred to a 
plastic surgical service. The fourth patient 
had had lesions for 16 years. He developed 
many new lesions that did not respond to 
treatment or x-ray and the patient was re- 
ferred to a plastic surgical service 3 years 
later. In other words, no one of these 4 pa- 
tients, nor of those in other reports became 
free of his disease by the ‘“‘self-healing”’ pre- 
sented in the title of the reports. 

Levy and associates, in a description of 6 
instances of keratoacanthoma, found that 
this is a simple lesion that resembles squam- 
ous cell carcinoma, 2 of which disappeared 
spontaneously and 4 following treatment. 
This lesion is likened to those growths 
termed molluscum sebaceum by Mac- 
Cormac and Musso and their associates 
and molluscum pseudocarcinomatosum in 
The Lancet (6). They are also said possibly 
to be related to the self-healing epithelioma 
of Smith (again offering the term that is not 
borne out as far as final recovery of the pa- 
tients is concerned). 

Fouracres and Whittick persist in using 
the term “‘spontaneously healing epithelio- 
ma,” and yet they state that there are no 
acceptable records of spontaneous regres- 
sion of squamous carcinoma of the skin. 

This situation of using a leading term in 
the title of a paper and then refuting it in 
the body of the paper is, of course, anyone’s 
right who wishes to do so. However, this 
custom may confuse issues and readers and 
names, for lesions may be established that, 
once in the literature, are copied and re- 
copied for years and continue to confuse 
readers. Smith’s report is an example of 
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Fic. 3. a, Inside of thigh on split graft donor site. 
lifteen granulomatous lesions but with pathologist’s re- 
port of epidermoid carcinoma. These showed complete 
spontaneous retrogression without treatment in 3 months. 
b, Complete healing without trace of the original trouble. 
Continued well after 5 years. c and d, Stages of retrogres- 
sion in 1 and 2 months after a. 


observation over a 4 months’ period of a 
single patient being the basis for establishing 
a name for a disease which is coupled with 
the author’s name, but which on analysis 
shows that the disease itself is not self-curing 
as indicated in the title. Subsequent reports 
of similar instances accumulate in the litera- 
ture and persist in retaining the idea in the 
titles even though the text does not bear 
out the title. 

And so we are left with the situation that: 
(1) if lesions that appear to be carcinomas 
heal themselves, even though confirmed by 
pathologists, they probably are not carci- 
nomas and the microscopic findings are not 
infallible; (2) whether the lesions are carci- 


Fic. 4. Back of same thigh as in Figure 3. Three 
granulomatous lesions diagnosed as carcinomas by pa- 
thologist. Complete healing with no sign of trouble in 
2 months. Well after 5 years. 


nomas or not, the tendency continues and 
apparently becomes worse so that the le- 
sions seem to resemble carcinomas more 
closely all the time and finally overcome the 
healing tendency; (3) so far in no case of a 
self-healing carcinoma reported has the pa- 
tient been found to be permanently free of 
the tendency without further evidence of the 
disease over a long period of years. 

The following notes ofa patient are thought 
to be of sufficient interest for consideration: 


A patient of 59 years, with multiple growths on his 
arms, was referred by Dr. Arthur Erskine. Six years 
before, following a “bump” injury, the lumps started 
and he thought that 2 of them had been eliminated 
with iodine. He described having 1 growth one night 
and 21 new ones around it the next morning. Several 
of these disappeared; others were treated with x-ray, 
cautery, and surgical removal. He queried whether or 
not the tumors might be due to petroleum but this was 
not determined. More tumors came on left and right 
arms and were treated with x-ray by Dr. Erskine. 

Examination in May 1949 showed multiple growths 
which were taken to be squamous cell carcinomas 
over the left arm, hand, and on a pedicle flap. The 
right arm had 4 growths and a radiation lesion (Figs. 
1 and 2). 

Radical operation and graft repair were considered, 
but as the patient stated some of the growths had dis- 
appeared the radical nature of resection was reduced. 
A palpable axillary gland had been biopsied without 
finding cancer. At operation in June 1949, the areas 
were resected and closed or grafted. Microscopic re- 
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Fic. 5. Granulomatous lesions in donor site of thigh 
called epidermoid carcinoma in microscopic report. 
Complete retrogression without treatment. Well 5 years, 


port showed multiple epidermoid carcinomas and 
irradiation effect. Examination on September 16, 
1949 disclosed more active growths on both arms. 


The main feature of this case is that on 
the 2 split graft donor sites on the thighs 
18 growths developed, as illustrated in 
Figures 3, 4, and 5. These were thought 
to be granulomas, and dermatologist, Dr. 
James Bagby, concurred, as they gave the 
signs and symptoms of granulomas, includ- 
ing pain and discomfort. 

By biopsy of one of these lesions a diag- 
nosis of “‘definite epidermoid carcinoma” 
was made, and it was stated that the lesions 
were implanted from the arm operation 
(although the surgeon was not consulted). 

The implantation idea naturally was con- 
sidered, but against it were the facts that 
such had never occurred before on this 


service, and contamination was not thought 
possible because of clean instruments and a 
clean table being used in obtaining grafts. 
Also against transference was the occurrence 
of multiple lesions on both the front and 
back of the thigh and possibly the use of 
petroleum on the donor site, so that it was 
not certain whether he had carcinoma or 
not, regardless of the microscopic report. 

Against the microscopic diagnosis was the 
fact that in less than a month 5 of the 18 
growths had disappeared spontaneously, 
and, therefore, no surgery or other treat- 
ment was carried out, notwithstanding the 
pathologist’s report of carcinoma. 

The microscopic slides of the leg lesions 
were checked by several, including Dr. Zola 
Cooper, and the diagnosis of squamous cell 
carcinoma was maintained. The score card 
read the other way, however, with complete 
disappearance of all the growths on the don- 
or sites and complete healing, as shown in 
Figures 3 and 4, with no evidence that there 
ever had been trouble and no further de- 
velopment after 6 years. 

The patient did develop 2 more growths 
on the arm in October of 1952, which were 
removed. In August 1954 he had remained 
entirely well and was working with no 
trouble at all. This does not necessarily 
mean, however, that he may never have 
further growths. As has been seen, he has 
had lesions that look like carcinoma but 
that have disappeared with and without 
treatment. 

So that it appears that either (1) the pa- 
tient developed 18 squamous cell cancers on 
his leg but completely recovered from them 
by self-healing without treatment over a 5 
year period; or (2) the lesions were not car- 
cinomas and the microscopic interpretation 
was not correct. 

Work was directed to possibly finding a 
causative agent, and considerations were 
made by Dr. Cooper but no definite causa- 
tive agent was found. She pointed out 
references in the literature on self-healing 
carcinomas, a summary of which has been 
presented herein. 
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The 18 granulomatous lesions in his skin 

graft donor site, which looked like carci- 
nomas microscopically and were so diag- 
nosed by the pathology department, all 
disappeared without treatment. None has 
recurred in 6 years’ time so that we do not 
think these were true carcinomas but the 
yatient’s peculiar reaction to trauma or to 
he dressing. This patient is not presented 
is an example of a self-healing carcinoma, 
yut to try to show, along with the analysis 
if the literature, that the term self-healing 
arcinoma should be discarded until some 
ubstantiating evidence is at hand. 

As to treatment of these and any similar 
esions it would seem most indicated to try 
o stay ahead of them by whatever therapy 
eems most effective. One has only to look 
it the photographs of the reported patients, 
ind to recall patients with multiple recur- 
ing lesions of any sort, to realize that an 
mportant and difficult task is to get the 
satient himself to respond to follow-up and 
reatment of the early lesions. ‘This is espe- 
ially difficult if he has found that some of 
ithe lesions have disappeared without treat- 
nent or with some home remedy.! 


‘ONSIDERATIONS 


If the growths on the leg of our patient 
vere Carcinomas, nearly all previous ideas 
of malignant growths are left open to ques- 
‘tion and (1) it might be that cells them- 
selves can start and stop cancer; or (2) it 
might be that some humoral or higher cen- 
ter can so affect the cells as to cause these 
changes and the reverse changes; (3) it 
might point to some local outside invader 
that is overcome by the host, either by cell 
activity or by over-all humoral influence; 
(4) the process of growth and cure sounds 


1On this subject, about which so little is actually known, it 
scems fairest to recall reverently St. Peregrine, the cancer saint. 
As a young priest he suffered a cancer of the leg and was sched- 
led for operation. The night before he prayed fervently to be 
saved from amputation, and he dreamed that he was cured. 
“On awakening he discovered that it was more than a mere 
dream—he was completely cured.” He lived to his 80th year, 
dying in 1345 without further evidence of cancer. During his 
life he dedicated himself to the relief of such suffering, and he 
was canonized St. Peregrine in 1726. Perhaps we could term 
tumors that might disappear spontaneously St. Peregrine 
tumors. 


most like some over-all control; otherwise 
one would not expect all cells in a growth 
to act similarly and spontaneously; (5) 
microscopic interpretation and diagnosis 
are fallible and further study of cellular 
picture of carcinoma would be indicated. 

In a study of the literature and an evalua- 
tion of the case of this patient with 18 
growths, if they are accepted as carcinoma 
then this would be an instance of true self- 
curing squamous cell carcinoma in contra- 
distinction to the others reported in which 
recovery from the disease never occurred, 
even though individual lesions disappeared. 
In no cases reported were positive micro- 
scopic studies indicated during the long 
years of occurrence and self-healing. 

We do not think that the lesions on the 
donor sites of our patient were true carci- 
nomas which healed themselves. However, 
an interesting chance for close co-operation 
of surgeon and pathologist is provided, as 
well as a chance for pathologists to withhold 
judgment of surgical procedures of which 
they do not have full knowledge. This also 
may be another example that if the surgeon 
is conversant with gross and microscopic 
pathology, he may be able to render the 
best service to his patients. 
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A TECHNIQUE FOR CONSISTENTLY SATISFACTORY 
REPAIR OF HYPOSPADIAS 


LOUIS T. BYARS, M.D., F.A.C.S., St. Louis, Missouri 


PERUSAL OF THE MEDICAL LITERATURE relat- 
ing to hypospadias reveals that there is little 
agreement among authors as to proper sur- 
gical procedure. Although there are de- 
scriptions of operations which could be 
carried out to satisfactory termination, more 
procedures are listed which are not me- 
chanically and surgically practical or are 
unnecessarily complicated and beset with 
hazardous complications. Procedures are 
described which are attractive as outlined 
but have proved unsatisfactory and have 
been abandoned by their proponents, only 
to remain unrepudiated in the literature. By 
and large the results of hypospadias repair 
which have been published are unneces- 
sarily poor. 

The objectives of such a repair are cor- 
rection at preschool age, with complete re- 
lief of ventral flexion, establishment of a 
full length urethra of adequate position, 
diameter, and patency, and maintenance of 
normal inherent penile characteristics, in- 
cluding appearance. 

The following scheme is not new in its 
basic concepts but the operative procedure 
has been refined through experience with 89 
consecutive completed repairs of unselected 
cases of hypospadias, all cases undertaken 
being carried to completion. This type of 
repair is consistently dependable. When 
carefully executed this procedure will most 
nearly reproduce the natural condition and 
it has been free from insoluble complica- 
tions. 

Regardless of the method followed, suc- 
cessful hypospadias repair requires the 
meticulous execution of minute details of 
technique. 


From the Department of Surgery, Division of Plastic Surgery, 
Washington University School of Medicine, St. Louis. 


STAGES IN REPAIR 


The true indication for hypospadias re- 
pair is ventral flexion of the glans on the 
shaft of the penis or of the shaft of the penis 
itself depending on the degree of the ure- 
thral displacement present. Often the con- 
dition is judged as unimportant because the 
meatus is thought to be near its normal po- 
sition whereas in truth the glans is pulled 
back to the urethra and during erection the 
glans may be found in 45 degrees’ flexion 
(Fig. 1). 

Careful evaluation is necessary to decide 
whether or not operation should be per- 
formed. 

In some of the cases the undersurface of 
the glans is cleft or the urethral meatus is 
slightly abnormal, but no flexion is found on 
critical inspection and correction is un- 
necessary. A minimum of two planned 
stages is required for repair in all those 
cases in which flexion deformity is found to 
be present. 


FIRST STAGE OPERATION 


This has as its double object the complete 
liberation of downward bending caused by 
abnormal fibrous elements involving the 
ventral half of the circumference of the penis, 
and the maximum utilization of preputial 
issue which is present in excess. ‘This pre- 
putial tissue is essential to later urethral 
reconstruction. Because failure at the time 
of urethral reconstruction is such a blatant 
fault there has been a tendency to “play 
down”? the first stage operation by lack of 
emphasis. The importance of the first stage 
operation cannot be overstated; adequate 
urethral reconstruction and sexual per- 
formance cannot be secured if the first stage 
is slighted. 
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In order to exploit the first stage to its 
tmost the operation is divided into three 
rts: 

1. Exposure of the operative field. It 

‘ust be remembered that the mechanism of 
ntral penile fixation is different than often 
scribed and the contracted scar occupies 

e ventral half of the penile circumference. 

oper preliminary incisions give exposure 

this area. A traction suture is inserted 

‘ough the tip of the glans and a midline 

rsal slit is made through the prepuce to 

‘maximum depth possible without tight- 

ng the dorsal skin excessively. The apex 

this incision is sewed with a single suture. 
circular incision is made around the 

‘ona through the mucosal side of the pre- 

ce only. A narrow ellipse of skin is excised 

m the midline ventral surface of the 

nis from the dimple at the tip of the glans 

ck to the hypospadias urethral meatus. 

\is removes the abnormal attachment of 

‘ frenum-like structure up to the tip of the 

ins, the narrow band of tight skin on the 

utral penile surface, and any gutter of 

normal mucosal remnants if such is 
present (Fig. 1). Naturally all 3 of these 
i:icisions are now continuous. As traction is 
continued on the glans, the circumcoronal 
incision on the undersurface of the glans 
opens. Skin flaps are reflected to expose the 
ventral surface of the penis. 

2. Dissection of fibrous tissue causing 
chordee. This tightening of the undersurface 
has been described as similar to a bowstring, 
thus intimating that it is attached at two 
ends and may be released by division. This 
is an incomplete conception. The abnormal 
urethral remnants are attached at all points 
and a transverse incision secures slight re- 
lease (Fig. 1). The operation is more like 
that required to free a hand from a Dupuy- 
tren’s contracture. All filaments which are 
tight must be excised under best visualiza- 
tion with delicate instruments and manicure 
type scissors. At first the midline band, 
which is obviously tight, is excised and as 
this relaxes other areas become apparent. 
Traction is maintained on the glans at all 


b 

Fic. 1. a, Typical characteristics are revealed in this 
photograph of penoscrotal type of hypospadias. The 
prepuce is redundant forming a pronounced hood. When 
the penis is erect or traction is exerted on the glans the 
tight undersurface is obvious. Note the flexion of the glans 
on the shaft in addition to flexion of the shaft itself. The 
frenumlike projection (arrow) fills a cleft on the under- 
surface of the glans. Removal of this tissue without in- 
cision into spongy tissue permits this cleft to be unfolded 
and creates a broad raw surface (Fig. 2) on the under- 
surface of the glans. This is to be resurfaced with preputial 
flaps (Figs. 3 and 6) for later urethral reconstruction. b, 
Three basic incisions which become continuous, permit 
exposure of the operative field at the first stage of repair, 
and at the same time make the excess preputial tissue 
available for use in deficient sites. The incisions are (1) 
dorsal slit in prepuce, (2) circumcoronal, and (3) elliptic 
incision to remove narrow ventral midline strip if it con- 
tains abnormal tissue. Reflection of skin flaps now expose 
underpenile surface for dissection of contracted fibrous 
material which limits extension. 


times. Palpation of the circumference of the 
penis reveals strands of scar becoming tight 
as points of greater pull are released. This 
removal continues into the cleft of the glans, 
creating a broad raw surface on the under- 
side of the glans without the necessity of 
cutting into any spongy tissue. Dissection is 
continued until palpation reveals that the 
ventral surface of the penis is as free as is 
the dorsal surface. Especial attention must 
be directed to freeing the flexion of the glans 
on the shaft. At the completion of this dis- 
section it is apparent that a large skin deficit 
exists on the undersurface of the penis. 

3. Utilization of prepuce. Preliminary in- 
cisions have divided the prepuce into two 
flaps which still have two epithelial surfaces 
because of the normal fold with skin outside 
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Fic. 2. 


Fic. 2. Photograph at completion of dissection of con- 
tracted scar-like tissue from ventral half of circumference 
of penis. Unless this dissection is most thoroughly per- 
formed, limitation of extension and interference with 
sexual function will remain and the final result cannot be 
good. This patient’s meatus is now at midshaft position. 
Originally it was much closer to the tip of the glans be- 
cause the glans was pulled back toward the meatus be- 
cause of fibrous tissue contraction. Note the broad raw 
surface on the undersurface of the glans. This was de- 
veloped by excision of surface tissues, not by incision into 
the substance of the glans. The two flaps represent the 


and mucosal-like tissue on the inner surface. 


This fold is dissected free until the flaps are 
entirely flat. The distal fringe of these flaps 
may have an inadequate blood supply and 


Fic. 4. a and b, Illustrating the all important tied on 
dressing to insure the continued application of a large 
area of skin to the expanded raw undersurface of the 
glans during the healing phase. This provides sufficient 
skin at a critical point for urethral reconstruction. 


two halves of the prepuce which have been unfolded. 
There is a large amount of native skin which is now 
available to surface the ventral penis. The flaps lie in 
proper position and shape to fit smoothly when they are 
sutured in place. 

Fic. 3. Photograph taken immediately after trimming 
away ischemic fringes and suturing flaps illustrated in 
Figure 2 to cover raw surfaces of penis which result from 
proper dissection of scar-like tissue causing chordee. 
Note excess skin covering undersurface of glans. This 
skin will form the terminal urethra and permit its forma- 
tion well forward near tip of glans. 


questionable portions should be trimmed 
away. At this time two large preputial flaps 
free from lumpy or bunched-up tissue have 
been developed (Fig. 2). These flaps are 
brought around the glans, one on either 
side, where they lie flat and smooth and in 
the proper direction to cover the skin defect 
on the undersurface of the penis. Inasmuch 
as this tissue is to form the new urethra, it 
must be in excess and be fitted to all areas 
where the new urethra should be. If the 
reconstructed urethra is to be brought to its 
proper termination or adequately near to 
this point on the tip of the glans, an excess 
of preputial flap must be fitted into the raw 
cleft of the undersurface of the glans and 
maintained at this site during the healing 
period (Figs. 3, 4, 6, and 10). If the genitalia 
are of normal development this stage can be 
done satisfactorily at 3 years of age. 


SECOND STAGE REPAIR 


The urethral reconstruction remains to 
be done and can be completed at the second 
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Fic. 5. Fic. 6 


‘1G. 5. Photograph at termination of first stage opera- 
n. The dressing (Figs. 4 and 5) is as important as any 
ier detail of technique. Spiral elastoplast strips provide 
ilient compression and splinting. Edema is minimized. 
imilar elastoplast dressing is applied at termination of 
ond stage operation and is equally important. 

1c. 6. Photograph taken 2 months after completion 
lirst stage operation and at beginning of urethral re- 
istruction illustrating that the points of technique 


anned stage if the urinary stream is di- 
‘ted. If the urinary stream is not diverted 


is safer to reconstruct the urethra at this 

cond stage but to connect it to the pa- 

ent’s own normal channel at a third 
planned stage. Most of the 89 cases herein 
reported were completed in three planned 
stages because of a personal reluctance to 
cut into a normal structure for the repair of 
an abnormal one. However, it seems agreed 
that a properly performed perineal ure- 
throstomy is a safe procedure and a number 
of such two stage completions have been 
performed without incident. At the present 
time the three stage procedure is reserved 
for the perineal type hypospadias. 

Urethral reconstruction can be under- 
taken whenever the tissues have fully re- 
covered from the first operation as shown by 
absence of edema and restoration of natural 
softness and mobility. If the genitalia are 
normal in size it may be completed by 4 or 
5 years of age. 

While traction is exerted on a suture 
through the tip of the glans, the skin of the 


Fic. 7. 
emphasized previously have resulted in the persistence of 
a maximum area of skin at the critical point. 

Fic. 7. Drawing of initia] step in second stage opera- 
tion which consists of urethral reconstruction. Catheter 
is in place in perineal urethrostomy. Skin flaps have been 
marked off for the formation of a urethra of normal cali- 
ber for the age of the patient. If the patient has a perineal 
type hypospadias the urethrostomy is not done and a 
three stage repair is planned. 


ventral surface is smoothed until free of 
wrinkles and parallel lines for incision 
marked out. The width of this skin strip is 
sufficient to form a tube the caliber of a 
urethra normal for an individual of this size 
(Fig. 7). Because of the maneuver per- 
formed for this purpose in stage 1 (Figs. 2, 
3, and 4) the skin strip extends well forward 
on the undersurface of the glans very nearly 
to the point of normal termination of the 
urethra. 

The incised edges of the skin urethra are 
sutured together with a running inverting 
type of stitch of No. 5-0 chromic catgut on 
an atraumatic needle. Catgut is used for this 
closure because of the fear that a silk suture 
placed in a subcuticular position might be- 
come exposed inside the urethra and set up 
enough reaction to cause a fistula (Fig. 8). 
The skin flaps on the sides of the penis and 
of the shifted preputial tissue of the under- 
surface of the glans are undermined slightly 
lateralward and closed in depth over the 
urethra. The finest of silk is used for this 
closure to avoid irritation and fistula forma- 
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Fic. 8. a, Photograph showing closure of new urethra 
with running inverting suture of No. 5-0 chromic catgut 
on atraumatic needle. The catheter is withdrawn before 
accomplishing subcutaneous closure. b, Schematic draw- 
ing illustrating closure of urethra, subcutaneous tissues, 
and skin. The subcutaneous closure is in depth with in- 
sertion of as many tiers of sutures as possible. The case 
illustrated represents the scheme followed when urinary 
diversion is not done and a planned third stage is per- 
formed to unite the reconstructed urethra to the pa- 


tion. Silk is not only irritating as a foreign 
body in proportion to its size but also in 
proportion to the thinness of covering tissue. 
Multiple tiers of interrupted sutures bring 
the subcutaneous tissues together in depth 
over the urethra. No catheter traverses the 
penis during this closure. At the completion 
of this stage the urethra has been formed 
from near the tip of the glans back to and 
continuous with the patient’s own urethra 
(Fig. 10). The subcutaneous and _ skin 
closure has been accomplished in depth. No 
relaxation incisions have been made. A 
catheter is in place in the urethrostomy 
opening. 


THIRD STAGE 


A third stage is not required if the plan 
outlined has been utilized. As explained 
previously, many of the reported cases were 
done without diversion of the urinary 
stream and this procedure is still carried out 
on the perineal type of hypospadias. When 
a planned three stage repair is chosen, a 
perineal urethrostomy is not done and the 
urinary stream is not diverted. At the second 


tient’s own normal urethra. Actually this three stage 
repair is usually now reserved for perineal hypospadias. 
c, Cross section of penis to emphasize inverting urethral 
closure and suture of subcutaneous tissues in depth. d, 
Completion of second stage when urinary diversion is not 
done and the union of reconstructed and normal urethra 
is planned as a third stage. If perineal diversion of the 
urinary flow is performed the urethra may be completed 
at this time without the necessity for carrying out a third 
operation. 


operation the urethra is reconstructed as 
described before but is terminated proxi- 
mally immediately adjacent to the patient’s 
hypospadias meatus without connecting to 
it (Figs. 8d, and 9). The catheter is inserted 
into the bladder through the patient’s own 
hypospadias meatus. At the third stage these 
two channels, the reconstructed urethra and 
the normal one, are united by utilizing the 
principles outlined under the second stage 
operation. This amounts to the closure of a 
fistula. At the termination of the third stage 
the catheter is withdrawn and the patient is 
permitted to void (Fig. 9). At no time cana 
catheter traverse a newly constructed ure- 
thra without grave danger of fistula forma- 
tion. Reliance is placed on snug closure of 
the urethral surface with the previously 
described running, inverting stitch and sup- 
porting closure of the overlying tissues in 
depth. 


DRESSINGS 


The application of proper dressings is as 
important as any other step of technique 
(Figs. 3, 4, and 5). At the termination of the 























first stage operation, a portion of the dress- 
ing has been tied in place as illustrated. 
This keeps the raw undersurface of the glans 
expanded and insures the application to it of 
the maximum area of preputial skin, which 
is essential if the urethra is to be brought to 
an adequate position near the tip of the 
glans. The penis is bandaged with inch 
wide strips of elastic adhesive. This ac- 
‘urate, snug pressure prevents edema which 
night otherwise be excessive. After 6 days 
ill dressings are removed and_ bathtub 
soaks begun. 

At the terminaticn of the second stage, 
he dressing of elastic adhesive strips is ap- 
lied and left in place for 6 days. Little 
‘dema is present at the end of this time and 
no further dressing is usually needed. The 
‘atheter is withdrawn. 

At the third stage, if such a plan is fol- 
lowed, no dressing is applied. The wound is 
small. A snug closure is obtained. The pa- 
\ient voids through his normal passage. Any 
dressing other than a loose covering could 
‘ause constriction with increased intra- 
urethral pressure during urination and like- 
lihood of fistual formation. 


CATHETER CARE 


After the first stage, a catheter is inserted 
through the patient’s own orifice. At the 
second stage the catheter enters through 
the perineal urethrostomy except when the 
alternate scheme of a three stage repair 
without urinary diversion is contemplated. 
Here it traverses the patient’s own normal 
urethra through his hypospadias meatus. At 
the third stage, no catheter is used. Every 
precaution is taken to place the catheter 
accurately and to anchor it firmly with 
sutures. Because most younger children will 
have bladder irritation and void during 
sleep the catheter is not stoppered but per- 
mitted to drain constantly. It is safer to let 
it drain into a pad than to attach a bottle. 


COMPLICATIONS 


Anatomic deficiences and associated con- 
genital abnormalities may limit the nor- 
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a b 
Fic. 9. a, Photograph of patient on whom a three stage 
repair without diversion of the urinary flow is planned. 
The first and second stages have been completed but the 
reconstructed urethra has not been united with the 
patient’s normal urethra. b, Same patient 1 week after 
operative union of reconstructed and normal urethras. 
No catheter was worn after this operation, the patient 
voided naturally. A snug closure as described sufficed to 
provide healing without fistula formation. Note position 
of the new urethral orifice. A criticism of this type of op- 
eration has been that the meatus terminates short of its 
proper position. If a proper first stage operation is done 
the new meatus may be formed near enough to its nor- 

mal position to be acceptable on all counts. 





Fic. 10. Termination of urethra in average case. There 
is a variation in structure attending the presence of hypo- 
spadias and these anatomic differences influence the 
final result. However, if the first stage operation is ex- 
ploited to the utmost the urethral termination is usually 
near normal and satisfactory. Often the meatus is for- 
ward enough but a little pendulous. Here the excision of 
a crescent of skin from the dorsal lip brings it near to the 
dimple at the tip of the glans. 


malcy that can be obtained. Complications 
were common among the earlier cases of 
this series but are rare now that the pitfalls 
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have been recognized and operative tech- 
nique has been altered to forestall their 
occurrence. Hematoma formation at the 
first operation is a possibility, especially in 
the adult patient. Suturing of persistent 
bleeding points with the finest of silk, appli- 
cation of bits of gelfoam to troublesome 
areas, and especially patient use of digital 
pressure after completion of the operation 
but before the application of the dressing, 
and the very important proper dressing will 
usually prevent this. Loss of some of the 
tissue of the preputial flaps at the first op- 
eration has been avoided by trimming away 
tissue of ischemic appearance. 

Fistual formation has attended all pro- 
posed schemes of repair. It is felt that the 
very nature of hypospadias repair will in- 
evitably result in the formation of the oc- 
casional fistula. Gentleness with tissue, in- 
version of skin edges in forming the urethra, 
use of fine suture material, closure in depth, 
absence of catheter irritation, and proper 
dressings must be relied upon to prevent 
fistulas. 


RESULTS 


In 1951 a series of 60 consecutive cases 
completed between the ages of 5 and 46 
years was reported (1). Eight of these were 
complicated by previous surgery but 52 
were suitable for routine repair. Of these 52 
patients, 12 fistulas resulted requiring addi- 
tional operations for closure. This was an 
incidence of 3 fistulas per 13 cases. Since 
1951 (up to August 1954) 29 additional 
consecutive repairs have been completed. 
Nineteen were undertaken as planned three 
stage repairs, 7 in two operations. Three 


patients with slight defects and no curva- 
ture were corrected in one operation. 
Twelve were finished under 4 years of age, 
10 between the ages of 4 and 8, and 7 be- 
tween the ages of 8 and 47 years. 

The average total hospital time for the 
complete repair of staged cases was 1314 
days. 

One fistula requiring one operation oc- 
curred in 25 staged cases previously unopera- 
ted upon. One young adult with unfortunate 
scarring of a severe nature, presenting addi- 
tional problems not comparable to the usual 
hypospadias, required two additional opera- 
tions for fistula closure. 

No patient required treatment for stric- 
ture at the operative site. 

No repair was begun and not completed, 
excluding current cases which are now in 
progress. 


CONCLUSION 


Experience gained from 89 completed 
hypospadias repairs is related. An operation 
is described which has been found to pro- 
vide: (1) adequate relief of chordee; (2) 
maximum utilization of preputial tissue; 
(3) a urethra of adequate caliber, patency, 
and length; (4) normal penile appearance; 
(5) correction of the condition in the pre- 
school child; (6) freedom from distressing 
complications; (7) accomplishment in short 
hospitalization; and (8) avoidance of neces- 
sity for postoperative obturators or dilata- 
tion. 
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INJURIES OF PUBOCOCCYGEUS 


I. Permanent Injuries Complicating Vaginal Plastic Surgery 


EDWARD GOMER JONES, M.D., F.A.C.S., Los Angeles, California 


(CURRENT OBSTETRIC PRACTICE has largely 
liminated gross injury within the pelvis, 
ncluding fistula, immediate procidentia, 
ind lower extremity paralysis. Childbirth 
nay at times remain a very traumatic 
srocess, even though conducted under.care- 
ul supervision, resulting in the development 
if so called “‘pelvic cripples.”’ The primary 
iructure damaged is the pubococcygeal 
sortion of the levator muscular diaphragm. 

The purpose of this first report is to: (a) 
iefine types of permanent irreversible in- 
uries to the pubococcygeal portion of the 
evator, (b) demonstrate that these injuries 
iay contribute to cystocele or vaginal pto- 
is, and (c) outline the principles employed 
i. surgical repair. 

The second report will disclose methods 
if detection and cure of recent injuries of 
‘he pubococcygeus in primiparas. 


‘-ELVIC EXAMINATION 


With the index finger the bulk of the 
pubococcygeus muscle may be felt beneath 
the lateral walls in the middle third of the 
vagina. The muscle thickness varies with 
hody types. It courses at different angles 
toward its insertion into the coccyx, in ac- 
cordance with the length and position of the 
coccyx. 

Injured areas are best detected during 
pubococcygeal contraction. Contraction is 
accomplished by having the patient con- 
strict the rectal or urethral sphincters or 
vaginal walls tightly. 

It is important to compare both pubo- 
coccygei, for injuries are frequently uni- 
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lateral. Any injury should be confirmed by 
subsequent examinations. 

In patients unable to contract the leva- 
tors, point electrical stimulation over the 
pubococcygeus will cause contraction and 
serve to differentiate between inability and 
injury. Ultimate discrimination between 
dysfunction and injury can be made by 
electromyography of the involved muscles. 

The types of injuries include: (1) bilateral 
complete pubococcygeal injury (Fig. 1), 
(2) unilateral complete pubococcygeal in- 
jury (Fig. 2), (3) unilateral or bilateral 
partial pubococcygeal injury, both (a) 
symptomatic and (b) asymptomatic. 


SYMPTOMS RELATED TO PUBOCOCCYGEAL 
INJURY 


While most of the injuries occur at the 
time of delivery of the first child, others can 
develop during succeeding deliveries, and 
a few may occur following other types of 
trauma. This relationship will be demon- 
strated with case reports. It will be further 
verified in the report of the study of recent 
reversible injuries. 

Symptoms of lack of support may be 
present in the absence of vaginal ptosis. 
When the injury is complete on one or both 
sides, there is usually partial numbness and 
lack of sensation to pressure on the injured 
side. In the presence of incomplete uni- 
lateral or bilateral injuries, the end result 
may be tenderness associated with scarring 
about the involved muscle. Dyspareunia 
may result from lack of muscular contrac- 
tion in the middle third of the vagina, allow- 
ing undue pressure on the cervical region. 
Lesser injuries may weaken pelvic support 
without producing symptoms. 














Fic. 1. Right half of the pelvis (left side of drawing) 
to show the attachment of superficial muscles and uro- 
genital diaphragm to external surface of bony pelvis; 
below, the iliococcygeus. Left half of pelvis to show 
attachment of pubococcygeus to internal surface of pubis 
and white line. 

Fic. 2. The examining finger can be hooked about 
uninjured pubococcygeus during levator contraction, 
whereas the finger lies flat against the immobile or in- 
jured side. 
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These special symptoms and_ findings 
should be sought for in the history and ex- 
amination of the patient, for they indicate 
a condition not usually relieved following 
ordinary surgical correction of uterine or 
vaginal ptosis or hernias. In addition, un- 
less they are noted prior to surgery, the type 
of repair of hernia selected may be inade- 
quate with resultant therapeutic failure. 


SURGICAL CORRECTION 


In repairing a cystocele, the surgeon must 
recognize that the hiatus between the mus- 
cles is greatly increased with major injury 
or atrophy of the pubococcygeus. It is thus 
more difficult to bridge with good tissue, as 
strong supportive tissue will be less abun- 
dant in the area of the vagina adjacent to 
the injured pubococcygeus. The tissue used 
for repair can attain maximum supportive 
strength only if it is attached so that it can 
be moved by an area of uninjured muscle. 
Muscle and movement are necessary for 
tissue maintenance. 


BILATERAL COMPLETE PUBOCOCCYGEAL 
INJURY (FIG. 3a AND b) 


Fortunately this injury (not related to 
cord or central nervous system injury) is 
uncommon. We have seen only 1 example 
in a young woman (Case 1). 

The support and maintenance of the 
upper urethra and bladder neck by the 
pubococcygeii will be completely lost so 
that surgery for incontinence should utilize 
suprapubic support as well as vaginal and 
subvesicle tissue. 

Cystocele is likely to recur after the usual 
type of operation, because of the wide hiatus 
and lack of muscle support. Excessive strain- 
ing, producing increased intra-abdominal 
pressure, should be avoided. In the aged 
patient a colpocleisis should be considered 
as part of the repair. In the younger woman, 
perhaps the use of a fascial sling attached 
to the rectus muscle should be considered. 

Case 1. B. L., aged 19 years, at age 17, was de- 


livered by mid forceps after long labor. At 2 previous 
operations a complete rectal sphincter tear had been 























vaired. A prolonged attempt was made to improve 
patient’s symptoms by active exercise, including 
ual aid with the perineometer. Electromyography 
monstrated permanent, complete bilateral pubo- 
cygeal injury. 
Che diagnosis was complete bilateral pubococcy- 
gal atrophy with large cystocele, stress incontinence, 
d uterine descensus. 
\t operation the mucosa was separated from the 
cervix and bladder. The bladder was separated from 
the cervix and laterally from the vaginal walls. The 
urethra and bladder floor were plicated and the 
bladder pillars anchored high on the cervix. Cardinal 
ligaments were plicated across the anterior cervix. 
The cervix was biopsied and cauterized. The mucosa 
was trimmed and approximated. No. 00 cotton was 
used throughout, except that No. 0 chromic was used 
in the mucosa. 

Subtotal hysterectomy was carried out. The round 
ligaments were attached to the posterior surface of 
the cervical stump. The uterosacral ligaments were 
plicated together. The cul-de-sac was obliterated by 
attaching rectosigmoid to the uterosacral ligaments 
and a presacral neurectomy was performed. The 
space of Retzius was entered. The urethra and bladder 
neck were pulled up and anchored with bilateral 
periurethral and perivesicle sutures to the periosteum 
of the pubis. No. 0 and 00 cotton sutures were used 
throughout. 

All of the symptoms were completely relieved with 
the exception of the lack of touch sensation in the 
lateral vagina. 
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Pubo-coceygeus llio-coccygeue 


b 


Ischio-coccygeus 


Fic. 3. a, Complete bilateral in- 
jury with atrophy and fibrosis pro- 
ducing immobile pubococcygei. The 
wide hiatus between the muscles is 
the site of vaginal wall ptosis and 
cystocele. b, Diagram of sagittal sec- 
tion through the pelvis to show leva- 
tor diaphragm. With complete in- 
jury of the pubococcygeus the chief 
support lateral to urethra and tri- 
gone of bladder is lost. The iliococ- 
cygeus gives support to upper vagina 
and pericervical ligaments, 


UNILATERAL COMPLETE INJURY (FIG. 4) 


We have seen 12 examples of this type in 
5 years. Surgery for cystocele has been nec- 
essary in 3 of these women. 

Every effort should be made to strengthen 
the uninjured pubococcygeus and attached 
fascia by active exercise. It is possible to 
relieve incontinence by this method alone. 
Minimal cystoceles may be improved. If the 
cystocele protrudes into the introitus, sur- 
gical repair is necessary. The herniation will 
be found predominantly on the side of the 
injured levator. For this reason we have 
chosen an operation developed by others, 
which preserves the entire mucosa on the 
uninjured side. This bridges the hiatus with- 
out tension. The submucosa of the opposite 
side is imbricated beneath this layer and 
strengthened by the intact levator (Fig. 5). 
If incontinence is present, separate plicating 
stitches should be placed about the bladder 
neck before the imbrication is performed, as 
angulation of this region is more difficult 
than with midline repair. 


Case 2. A. B., aged 43 years, was a primipara at 
the age of 41. Maternal dystocia necessitated Diihrs- 











Fic. 4. Complete unilateral pubococcygeal injury. 
Lack of pelvic support on one side with unilateral vaginal 
wall ptosis and cystocele. 

Fic. 5. Repair of unilateral cystocele. Submucosal flap 
attached to fascia of injured levator, brought submu- 


sen’s incisions. Midforceps rotation resulted in a vag- 
inal tear on the left. Three previous operations, (1) 
uterine suspension and suprapubic urethrovesicle 
suspension, (2) anterior and posterior colporrhaphy, 
(3) total abdominal hysterectomy and bilateral sal- 
pingo-oophorectomy, had been performed. This pre- 
vious surgery had failed to correct any of her symp- 
toms of urinary incontinence, vaginal pressure, vaginal 
mass, and feeling of lack of support in the left side 
of the pelvis. She had performed levator exercise 
soon after delivery, but a pubococcygeal injury had 
not been recognized. At our first examination she 
could move the perineometer from 20 to 40 milli- 
meters by contraction of the one good levator. There 
was little improvement after several months of exer- 
cise with the perineometer. An imbricating type of 
anterior colporrhaphy was advised and performed, 
namely, Neel-Rawls. 

A diagnosis was made of a large unilateral cystocele, 
stress incontinence, and small enterocele. 

A horizontal incision was made posterior to the 
apex of the vaginal vault. The cul-de-sac was entered. 
The enterocele sac was dissected free, ligated, divided, 
and anchored to the apex of vault. The uterosacral 
ligaments were plicated together. An inverted T in- 
cision was made anterior to the apex of the vault. 
The mucosa was separated from the bladder far lat- 
erally on each side. A submucosa flap was dissected 
from the left mucosal flap into the deep lateral fossa. 
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Fic. 5. 


cosally and attached through the edge of opposite levator 
and vaginal mucosa. Full thickness of the right vaginal 
mucosal flap (left side of drawing) attached to the injured 
levator and the cut edge of mucosa of the opposite 
side. 


The thin mucosa was completely cut off at the left 
side of the vagina. A Kelly type plication of the blad- 
der neck was carried out. The mucosal and sub- 
mucosal flaps were imbricated. A mattress stitch 
beginning on the right lateral vaginal wall near the 
pubococcygeus was brought through the right mu- 
cosa, the free margin of the left submucosa flap, 
back through the right lateral mucosa and tied on 
the outer surface of the vaginal mucosa. The sub- 
mucosal flap was anchored into the ligaments at the 
apex of the vagina. The right full thickness mucosa 
was attached with interrupted stitches by wide bites 
through the margin of the left mucosal edge. Posterior 
colporrhaphy was performed to complete the opera- 
tion. No. 0 chromic sutures were used throughout. 

All symptoms were completely relieved except the 
feeling of weakness on the left side of the pelvis. 


UNILATERAL OR BILATERAL 
PARTIAL INJURIES 


These are common lesions and are found 
in many women. When cystocele or suffi- 
cient ptosis is present to warrant repair, 
active exercise to strengthen the supportive 
tissues should precede surgery. 

The patient should be made aware of her 
permanent injury, with its attendant perma- 
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nent weakness so that she will be stimulated 
to continue exercise after surgery. 

If the injuries are very extensive, straining 
and increased intra-abdominal pressure 
should be avoided in the future. 

Permanent scarring, often tender, is 
present in the muscles. There is danger of 
additional tender bands from surgical repair. 


Case 3a. This patient with a partial unilateral 
injury was first seen 2 years after a Manchester type 
vaginal repair and subtotal hysterectomy. We were 
not certain whether the injury was related to the 
surgery or to childbirth. The most likely cause of 
injury was traumatic delivery. The surgical proce- 
dures had corrected her prolapse but failed to correct 
symptoms directly related to the muscle injury, 
namely, tenderness and dyspareunia. The patient 
was advised that her unilateral injury was permanent. 
No further surgery was advised. She was instructed 
in exercise to strengthen any possible remaining mus- 
cle fibers on the affected side. 

Case 3b. This patient with an asymptomatic uni- 
lateral injury was seen within a few weeks after the 
birth of her fifth child. She complained of slight in- 
continence of urine. Otherwise there were no symp- 
toms peculiar to levator injury. Electromyography 
performed 4 months after delivery showed no fibril- 
lation and hence evidence of complete fibrosis in the 
central three-fourths of the right levator area. The 
remainder of the levator on that side and on the 
opposite side was normal. Thus electromyography 
identified the lesion as one which occurred before the 
recent delivery. There had been no previous surgery. 
Active exercise corrected the stress incontinence. 


DISCUSSION 


When pubococcygeal injury is found, 
vaginal plastic repair operation should be 
carried out, as both Kegel and I have indi- 
cated, only after there has been a maximum 
strengthening of the remaining pubococcy- 
geal portions of the levator muscles by ac- 
tive exercise. Prior to surgery the patient 
should be forewarned of symptoms which 
will persist following any type of repair be- 
cause of the permanent defect of muscle. 
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With permanent complete pubococcy- 
geal injuries, every effort should be made to 
strengthen adjacent muscle groups, i.e., 
iliococcygeus. They and other means of 
support should be utilized at the first opera- 
tion (Fig. 3b) which may include plication 
of cervical ligaments, suprapubic vesical 
suspension, or possibly even the use of fas- 
cial strips attached to the rectus abdominus 
muscles. This is maximum initial surgical 
repair. Exercise, carried out regularly after 
the repair is performed, will further strength- 
en the supportive tissue and help to prevent 
undue scarring. 


SUMMARY 


1. Diffuse partial unilateral and bilateral 
pubococcygeal injuries are frequently found 
in women requiring vaginal plastic opera- 
tions. 

2. Case reports of 3 types of permanent 
complete injury to the pubococcygeus in 
women are presented. 

3. Unilateral injury may be associated 
with unilateral cystocele. 

4. Only by special preoperative prepara- 
tion with exercise and a careful selection of 
operative procedure will optimum improve- 
ment be achieved by surgery. 

5. Patients with complete unilateral or 
bilateral injuries will have symptoms of 
weakness, even after all hernias or ptosis are 
corrected. A large part of their major pelvic 
support is permanently damaged, and they 
are truly pelvic cripples. 
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AN ANATOMIC STUDY OF THE ESOPHAGEAL HIATUS 


JOHN M. CAREY, M.D., and W. HENRY HOLLINSHEAD, Ph.D., Rochester, Minnesota 


OF ALL THE REGIONS of the diaphragm, con- 
sidered apart from its respiratory function, 
the one about the esophageal hiatus is the 
most significant functionally, the most in- 
tricate anatomically, and probably the least 
understood surgically. In the region of this 
hiatus, nature has devised an ingenious and 
composite mechanism for the unidirectional 
passage of food and fluid from the esophagus 
to the stomach. Pathologic processes or sur- 
gical procedures which violate the integrity 
of this mechanism leave the patient greatly 
subject to the evils of bidirectional flow, 
namely esophagitis and its sequelae, at the 
cardioesophageal juncture. 

In this presentation we have confined our 
attention to the anatomic features extrinsic 
to the esophagogastric junction which main- 
tain normal function. That the diaphragm 
is of particular importance in this regard, as 
emphasized, for instance, by Allison and 
others, has become increasingly plain from 
anatomic and surgical studies; such evi- 
dence as that of Lendrum, indicating that 
there is no anatomic intrinsic sphincter 
mechanism at the cardia, is now rather 
widely accepted, thus placing new emphasis 
upon the role of the extrinsic mechanism. It 
is, however, not our purpose to consider 
here the possible relative functional impor- 
tance of the extrinsic versus such intrinsic 
factors as the tangential insertion of the 
esophagus into the stomach, or the possible 
pinchcock action of the oblique muscle fi- 
bers of the stomach which form a sling at 
the cardioesophageal junction as described 
by Jefferson. 

The surgeon is most particularly con- 
cerned with this region in the management 
or surgical repair of esophageal hiatal her- 
nias or in his obligation to perform radical 
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removal of this part of the diaphragm in ma- 
lignant lesions of the lower part of the esoph- 
agus or the cardia of the stomach. While it 
is common knowledge that the right crus of 
the diaphragm usually sends fibers on both 
sides of the esophageal hiatus as pointed out 


_by Low, there is limited discussion of the hi- 


atus, both in standard anatomic texts and in 
the original literature; we have encountered 
no accurate portrayal of this region in its 
usual and less common variations. Because 
this region is frequently portrayed inaccu- 
rately in the surgical literature, we are pre- 
senting the results of a careful dissection of 
the site in adult subjects with apparently 
normal esophageal hiatuses. 


MATERIAL AND METHODS 


Detailed dissection about the esophageal 
hiatus was carried out on specimens obtained 
from 25 adults. At necropsy the lower end of 
the esophagus, the diaphragm about the hi- 
atus, the cardiac end of the stomach, the 
crura of the diaphragm from their origins, 
the lower thoracic and upper abdominal 
portions of the aorta, and all intervening 
structures were removed en bloc. Specimens 
were obtained from adults of all ages, the 
only selection being based on the absence, in 
the structures removed for this study, of 
gross pathologic changes apparently con- 
tributing to death. Specimens were pre- 
served in Kaiserling’s solution No. 3 to main- 
tain elasticity and to avoid shrinking of 
structures. Standard dissection techniques 
were supplemented by use of the dissecting 
microscope or binocular loupe where neces- 
sary. Collateral study of this region was done 
by dissection on several embalmed cadavers. 


OBSERVATIONS 


While dissection of the specimen proceeds 
necessarily from examination and stripping 
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of peritoneum and its reflections to the fas- 
cial and finally the muscular components of 
the diaphragm, we have elected, for clarity, 
the reverse order in our presentation. 

Muscular relations of the hiatus. ‘Those mus- 
cular fibers of the diaphragm which form the 
boundaries of the esophageal hiatus are parts 
of the crura and, therefore, arise by stout 
tendinous bands from the anterolateral sur- 
faces of the first three or four lumbar verte- 
brae and their intervening fibrocartilages. 
The upper end of the abdominal aorta and 
its first main anterior branches, the celiac 
and superior mesenteric arteries, clearly sep- 
arate the muscular bundles of the right from 
the left diaphragmatic crus. In a few cases 
there was a well marked median arcuate lig- 
ament, or tendinous rim, uniting the two 
crura in front of the aorta. The right crus 
was considerably larger in all but 1 instance 
and, when it sent fibers as usual around both 
margins of the hiatus, split into a superficial 
(anteroinferior) and a deep layer. In 23 of 
the 25 specimens the superficial layer as- 
cended nearly vertically and with a gentle 
anterior curve to form the entire muscular 
rim of the right edge of the esophageal hi- 
atus (Fig. 1). Just cephalad to the celiac 
axis the deep layer inclined obliquely to the 
left over the anterior surface of the abdom- 
inal aorta to form the left margin of the hi- 
atus. A variable number of smaller muscular 
bundles of the hiatus arose from connective 
tissue in the forking of the right diaphrag- 
matic crus and blended with the two large 
bundles just described. From their positions 
lateral to the esophagus, medial fibers of the 
two large muscular bundles continued an- 
terior to the hiatus to complete the muscular 
collar, while lateral ones inserted in a fan- 
shaped manner into the central tendon of 
the diaphragm. In no instance did the an- 
terior muscular rim separating the esoph- 
agus from the central tendon measure more 
than 1.5 centimeters. Occasionally, the an- 
terior part of the collar consists of only a few 
muscle fibers. 

The left crus in these specimens ascended 
vertically to abut against, but usually not to 
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contribute to, the muscular collar of the hi- 
atus, and finally to pass to the central ten- 
don. In 2 specimens, small but sturdy mus- 
cular bundles from the left crus crossed to 
the right side to form part of the right rim 
of the hiatus (Fig. 2). 

In 11 of the 25 specimens a ribbonlike 
band of muscle, measuring from 2 to 12 mil- 
limeters but usually 4 to 6 millimeters in 
width, arose deep to the major part of the 
left crus and passed obliquely over the aorta 
and posterior to the right crus in the direc- 
tion of the hiatus for the inferior vena cava, 
to insert into the right tendinous leaf. This 
band, which does not directly border the hi- 
atus, may best be seen in the dissection of 
the diaphragm on its superior aspect (Fig. 
3). Since this part has been lifted off the 
aorta in the course of dissection, it is doubt- 
ful that the surgeon will be able to see this 
small bundle even when he is operating on 
the diaphragm via the thoracic route. Low 
has found this muscular band in only 4 of 25 
dissected cadavers. 

Two cases demonstrated a true bilateral 
origin of the hiatal fibers, some fibers from 
each side crossing to unite with some of the 
opposite side and forming the opposite mar- 
gin of the hiatus. In 1 of these (Fig. 4) there 
was a bilamellar origin of fibers from the 
right side. The deeper muscular fibers were 
ribbonlike, arising from the deeper portion 
of the right crus and passing to opposite 
sides lateral to the hiatus. The margins of 
the hiatus itself were formed by the more 
superficial muscular layers of each crus and 
were bilateral in origin. 

From these observations it appears that 
the esophageal hiatus is usually formed by a 
splitting of the muscular fibers of the right 
crus. The left margin of the hiatus is appar- 
ently regularly formed by fibers from the 
right, the right margin usually from elements 
of the right crus, with occasional added ele- 
ments from the left. True bilateral origin is 
the exception rather than the rule. 

Fascial relations of the hiatus. The fascial 
structures about the esophageal hiatus are 
continuations of the diaphragmatic fascia 
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Fic. 1. Semidiagrammatic sketch showing usual mode 
of formation of esophageal hiatus and anatomic relation- 
ships about hiatus. ; 


from the abdominal aspect and the dia- 
phragmatic reflection of the endothoracic 
fascia from the thoracic side. By way of ex- 
planation it should be said that the fascial 
lining of the abdominal parietes is common- 
ly designated locally by the name of the mus- 
cle with which it is associated—transversalis 


Fic. 2. Semidiagrammatic sketch showing pattern of 
formation of esophageal hiatus found in 2 specimens: 
small bundles from left crus form right margin of hiatus. 
Note ‘‘muscle of Low” originating from left crus. 

Fic. 3. Semidiagrammatic sketch showing usual forma- 
tion of esophageal hiatus as viewed from above and an- 
teriorly. Accessory bundle from left crus (Low) shown 
passing to right. 

Fic. 4. Semidiagrammatic sketch showing formation of 
esophageal hiatus as seen in 2 cases: bilateral pattern. 

Fic. 5. Semidiagrammatic sketch of phreniesophageal 
ligament as seen from above and to the left. 


fascia where it is related to the transversus 
muscle, diaphragmatic fascia over the infe- 
rior surface of the diaphragm, and so forth; 
actually this fascial layer is a continuum. 
Adjacent to the esophageal hiatus the dia- 
phragmatic fascia is a thin but definite layer 
as it overlies the crura and posterolateral 
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muscle bundles of the diaphragm. It is loosely 
attached to the muscle by thin connective 
tissue septa; at the central tendon it is so 
firmly attached that it cannot be easily dis- 
sected away. 

As the diaphragmatic fascia passes over 
the margins of the esophageal hiatus, it as- 
cends (through the hiatus out of the abdo- 
men) to be attached about the entire cir- 
cumference of the lower end of the thoracic 
esophagus 2 to 3 centimeters above the esoph- 
agogastric juncture (Fig. 5). It is whitish and 
ridged in the region of its insertion into the 
lower part of the esophagus. The fascia pass- 
ing from the diaphragm to the esophagus 
has been distinguished by the title of phre- 
noesophageal (phreniesophageal) or dia- 
phragmaticoesophageal ligament, and the 
present dissections indicate that it is actually 
the reflection from the diaphragmatic or in- 
ferior layer of fascia that deserves that name. 
Being composed largely of mature collagen- 
ous fibers, it is tough yet resilient and, in un- 
fixed specimens, allows considerable play in 
the movement of the esophagus through the 
hiatus. It is chiefly this flexible yet strong 
structure, apparently, which resists forcible 
traction of the gastric cardia up through the 
hiatus, and which guards the spatial rela- 
tionship of the esophagus and cardia to the 
diaphragm during changes of position either 
as in respiration or swallowing. In the for- 
mation of a hiatal hernia, this structure to- 
gether with the peritoneal sac must be 
stretched to allow the occurrence of a her- 
nia. Remnants of it may be found especially 
in the region of its esophageal attachment. 

On the thoracic side of the diaphragm at 
the hiatus there is a loose layer of connective 
tissue underlying the pleura. This continu- 
ation of the endothoracic fascia is reflected 
from the muscular diaphragm over the 
esophagus and aorta. In most instances this 
layer as it is reflected onto the esophagus is 
thin and poorly defined, in marked contrast 
to the reflection of the diaphragmatic fascia 
as the true phrenoesophageal ligament. 

Passing through the phrenoesophageal 
ligament are the vagal trunks as they leave 
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the thorax to enter the abdomen, and the 
connections between the left gastric (coro- 
nary) and thoracic esophageal blood vessels. 
Between the ligament and the overlying 
peritoneum is a variable amount of fatty tis- 
sue, lymph nodes, and lymphatic channels. 

Other relations. The peritoneal reflections 
about the esophageal hiatus are of some sur- 
gical and anatomic interest. The serosal 
peritoneum of the stomach is firmly at- 
tached over most of the body of that organ, 
except at the curvatures. Two to 3 centi- 
meters from the esophagogastric juncture, 
however, the peritoneum becomes quite 
loose anteriorly and separated from the wall 
of the stomach by a variable amount of 
fatty tissue. It is this laxity of peritoneum 
which allows the surgeon to invaginate his 
fingers for a short distance through the hi- 
atus during abdominal exploration. This 
laxity is also a further preparation for the 
normal free-sliding mechanism at the cardia. 

Anterior to the hiatus the peritoneum 
again becomes more firmly attached to the 
diaphragm; it then continues over the left 
lobe of the liver, forming the inferior layer 
of the double fold of peritoneum called the 
left lateral or left triangular ligament of the 
liver. Posteriorly, the serosal peritoneum of 
the stomach is reflected over the abdominal 
aorta to form inferiorly the posterior peri- 
toneum of the omental bursa. Laterally, to 
the left, a small peritoneal fold extends from 
the fundus of the stomach to the diaphragm 
and has been called the gastrophrenic liga- 
ment. It may contain a variable amount of 
fatty tissue, but like other so-called liga- 
ments of the stomach it is not ligamentous 
in structure nor probably in function. The 
major extension of peritoneum from the 
upper part of the greater gastric curvature 
is to the spleen, forming the gastrosplenic 
ligament. Medially, to the right of the hi- 
atus, the peritoneum extends as a double 
layer, the so-called gastrohepatic ligament 
or lesser omentum, toward the hilum of the 
liver. In the region of the cardioesophageal 
juncture this mesentery contains the left gas- 
tric (coronary) artery and vein and their 
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esophageal branches, accompanying lym- 
phatic structures, and parts of both vagal 
trunks. 

For the purposes of the surgeon, some 
additional anatomic relationships about the 
esophageal hiatus merit emphasis. The in- 
ferior phrenic arteries, which may have a 
single or double origin as the first branches 
of the abdominal aorta, or may arise from 
the celiac artery, itself within 3 to 5 centi- 
meters of the inferior margin of the hiatus, 
course across the crura. The left inferior 
phrenic artery runs a gently curved course 
under the diaphragmatic fascia only 1 to 2 
centimeters distant from the left lateral mar- 
gin of the hiatus and may send twigs to the 
esophagus before continuing anteriorly over 
the central tendon. The right phrenic artery 
runs a course farther from the hiatus to pass 
beneath (behind) the hiatus for the inferior 
vena Cava. 

The left adrenal gland lies only 3 to 4 
centimeters inferior and lateral to the eso- 
phageal hiatus on the medial lumbocostal 
arch. From the thoracic side the heart and 
pericardium overhang the hiatus anteriorly 
and to the right. The lower part of the 
thoracic aorta forms the lower part of the 
avenue of approach from this direction. 


SUMMARY 

The esophageal hiatus was studied in 
necropsy specimens obtained from 25 adults. 
The common method of formation of the 
musculature of the hiatal collar is for the 
right crus to split into superficial (anterior) 
and deep (posterior) lamellae, and for the 
superficial lamella to form, alone, the right 
margin of the hiatus, while the deep lamella 
crosses to form, alone, the left margin of the 
hiatus. In 2 of the 25 specimens the left crus 
divided and contributed to both margins, 
so that these had a truly bilateral origin, 
and in 2 other specimens a small bundle 
from the left crus contributed to the right 
margin. 

Peritoneal and other relations of the hi- 
atus are discussed briefly. The phrenoeso- 
phageal ligament was found to be derived 
primarily from the fascia (diaphragmatic) 
on the inferior surface of the diaphragm. 
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THE AMELIORATION OF DIABETES MELLITUS 
FOLLOWING SUBTOTAL GASTRECTOMY 


MURRY N. FRIEDMAN, M.D., F.A.C.S., ANTONIO J. SANCETTA, M.D., and 
GEORGE J. MAGOVERN, M.D., Brooklyn, New York 


In 1923, Mur.In noted the presence of a 
substance in extracts of the pancreas which 
could raise the blood sugar. Subsequently, 
this hyperglycemic factor was demonstrated 
in commercial insulin preparations. In 
1937, Biirger decided to investigate this 
now, well known “hyperglycemic glyco- 
genolytic factor.” Since that time, the sub- 
ject has been studied by Thorogood and 
Zimmermann, Sutherland (8, 9, 10), and 
Pincus (6, 7). Sutherland’s work was of par- 
ticular interest because he isolated the factor 
in the mucosa of the upper two-thirds of the 
stomach of dogs. He also observed that this 
factor was not decreased in the pancreas of 
dogs whose pancreatic ducts had been lig- 
ated, and who had subsequently been al- 
loxanized. This observation suggested that 
the factor must be in the surviving alpha 
cells of the pancreatic islets, since the acini 
and beta cells are destroyed by these meas- 
ures. Another link between the alpha cells 
and those in the gastric mucosa of the dog is 
the fact that both are argentophilic. 

Other evidence supporting the alpha 
cells as producers of the hyperglycemic fac- 
tor includes the discovery of the syndrome of 
familial hypoglycemosis, reported by Mc- 
Quarrie and asscciates, in which there is a 
complete absence of alpha cells from the 
pancreas. The full analysis of the alpha fac- 
tor has not been achieved and is at present 
one of the most exciting of the more recent 
developments in diabetic studies. Argento- 
philic cells similar to alpha cells have been 
found in the mucosa of the human stomach 
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and duodenum. Therefore, when subtotal 
gastrectomy for duodenal ulcer resulted in 
marked amelioration of the diabetic state in 
3 patients at the Brooklyn Veterans Hospi- 
tal, it was considered worthy of reporting. 
Whether the removal of the alpha-like cells 
was a factor in this improvement, must 
await further study. That amelioration did 
occur is even more surprising when one 
considers that postprandial hyperglycemia 
and glycosuria, in nondiabetic patients who 
have had subtotal gastrectomy, is a well 
recognized phenomenon. A direct quote 
from the work of Aldersberg and Hammer- 
schlag is of interest: ‘“Thirteen patients who 
had subtotal gastrectomy were studied post- 
operatively with glucose tolerance tests. 
None of these patients had diabetes. Most 
had a peak rise in blood sugar within one- 
half to two and one-half hours and then a 
rapid drop in two to three and one-half 
hours. In eight of the thirteen cases, con- 
siderable amounts of sugar were spilled in 
the urine in the course of the test, ranging 
from .9 to 7.5 grams percent, the average 
being 3.6 grams percent. A glycosuria to 
this extent is certainly striking in non- 
diabetic individuals.” 

Case 1. P. M., 1667, a 29 year old white male, was 
admitted to the Brooklyn Veterans Administration 
Hospital on July 25, 1950, with a 1 year history of 
diabetes mellitus and a 6 year history of a treatment- 
resistant duodenal ulcer. Diabetes had been controlled 
for 1 year on 35 units of protamine zinc insulin daily; 
however, his peptic ulcer had again become resistant 
to dietary management and had for 3 weeks prior to 
admission manifested itself by upper abdominal pain 


and emesis. The physical examination was not re- 
markable. 

Admission laboratory data revealed a normal 
hemogram and a fasting blood sugar of 280 milli- 
grams per cent. The urine contained 1% per cent of re- 
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CHART—CASE 1. 


Units Fasting Urine 
of blood 
insulin sugar 
35 to 60 
units 204to280 50to115 
per day 
60 


" sugar per 
Date Remarks 24 hours 


7-23 to 8-10 _ 


13.9 
60 28.35 
60 27.5 
— 60 7.74 
— 35 to 60 
Subtotal 
gastrectomy 35 
_ 85 
_ 150 
— 80 
_ 15 
LLL pneumonia 65 
15 
10 
0 
0 
15 
0 
Explor. lap. for 
blown duodenal 
stump 


Discharged 126 


ducing substance. Gastrointestinal series showed a 
markedly deformed duodenal bulb. 

The patient’s ulcer symptoms were controlled by 
continuous milk drip, and the diabetes was controlled 
with between 35 to 60 units of regular insulin daily. 
On August 23, 1950, a subtotal gastrectomy was per- 
formed for duodenal ulcer. During his convalescence 
from surgery, it was almost immediately noted that 
he required less insulin than prior to operation. There 
was an associated drop in the fasting blood sugar and 
urinary sugar excretion. 


It is evident from the chart of Case 1, 
that there was a marked amelioration of the 
diabetes mellitus following subtotal gas- 
trectomy as measured by decreased insulin 
requirement and lowered fasting blood 
sugar. The persistence of the diabetic state 
is manifested by the significant increase in 
insulin requirements with the appearance of 
infection or trauma. On August 30, 1950when 


CHART—CASE 2. 


Units Fasting 
of blood Urine 


Remarks insulin sugar sugars 


10 Pos. 

30 pos. 

10 Pos. 

45 pos. 

15 pos, 

70 pos. 

140 pos. 

160 pos. 

Subtotal gastrectomy 60 _ pos. 
_— 100 pos. 

-= 110 pos. 

Mild hyperinsulinism pos, 
I.V. glucose with insulin pos. 
I.V. glucose with insulin neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
neg. 
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6-16 to 6-21 Discharged 


the patient had pneumonia and on Septem- 
ber 28, 1950 when he was explored for duo- 
denal fistula, the insulin requirement rose. 

At the time of discharge, the patient was 
on a regular diet, taking no insulin, was free 
from glycosuria, and had a fasting blood 
sugar of 126 milligrams per cent. 


Case 2. P. C., 6882, a 58 year old white male, had 
been a mild diabetic for 10 years prior to admission. 
He had been regulated for several years on 10 units of 
protamine zinc insulin daily. He was admitted to the 
Brooklyn Veterans Administration Hospital with a 
10 day history of sharp stabbing pains in the epi- 
gastric region, accompanied by emesis and anorexia. 
Relative past history consisted of a cholecystectomy 6 
years prior to admission. The physical examination 
revealed tenderness and rigidity in the upper abdo- 
men. 

Admission laboratory data revealed a normal hemo- 
gram except for a leucocytosis of 14,600 of which 96 
per cent were polymorphonuclear leucocytes. His 
urine was negative for sugar. The patient received 
medical therapy and aspirations for his peptic ulcer 
but was noted to have persistence of marked gastric 
retention. On June 1, 1951 subtotal gastrectomy was 
performed. The patient’s diabetes, which had been 
controlled with considerable difficulty preoperatively, 
immediately improved after operation as shown in 
the chart. 


Here again a diabetic patient was im- 
proved by subtotal gastrectomy. Of special 
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CHART—CASE 3. 


Blood Urine 
sugar, sugar 
Units of mgm. per day, 
Date Remarks insulin percent = gm./24 hr. 
4-25 to 6-13 _ 15 to 157 to 5-16 
75 212 33 grams 
6-14 Subtotal 
gastrectomy 45 — 

6-15 — 60 _ —_ 
6-16 — 40 _ — 
6-17 _ 60 — oe 
6-18 _ 45 252 — 
6-19 — 10 —_ — 
6-20 _ 0 _ — 
6-21 _ 10 — — 
6-22 a 0 ~— _ 
6-23 _ 35 _ — 
6-24 _ 40 -- a 
6-25 _ 0 _ = 
6-26 _ 0 — —— 
6-27 _— 5 -- -~ 
6-28 to 8 7 -- 0 to 25 25 “= 

Average 

7.5 units 
8-8 —_ 0 — _ 
8-9 = 0 = = 
8-10 — 0 — — 
8-11 — 0 — —_ 
8-12 -- 0 — — 
8-13 —_— 0 _— —- 
8-14 —_ 0 _— = 
8-15 _ 0 — — 
8-16 Discharged 0 _ _ 


interest in this case, was the patient’s sud- 
den intolerance to insulin on the third post- 
operative day, when he suffered a mild in- 
sulin reaction. This was relieved by intra- 
venous glucose. His insulin was omitted en- 
tirely thereafter, and the patient’s urine re- 
mained negative for glucose despite the fact 
that intravenous glucose was continued for 2 
more days. The patient’s diabetes had been 
impossible to regulate preoperatively on 
intravenous fluids, which had been an im- 
portant factor in the decision for early op- 
eration. 

Case 3. C. C., 6232, a 57 year old white male known 
diabetic, was admitted to the Brooklyn Veterans Ad- 
ministration Hospital on April 25, 1951, with a 24 
hour history of massive gastrointestinal bleeding. 
Eight years previous to this admission, the patient had 
been discovered to have diabetes mellitus. Because of 
continued bleeding on medical therapy, a subtotal 
gastrectomy for duodenal ulcer was performed on 
June 14, 1951. Preoperatively he had required from 
15 to 75 units of regular insulin daily, and his fasting 
blood sugar had ranged between 157 and 212 milli- 
grams per cent. The patient made an uneventful re- 
covery, and postoperatively the insulin requirement 
of the patient fell to zero despite the fact that he was 
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on a regular diet at the time of discharge. However, 
the fasting blood sugars taken during the postopera- 
tive period were higher than those taken during the 
preoperative period. In addition, on August 7, 1951 
an oral glucose tolerance test revealed a fasting blood 
sugar of 212 milligrams per cent with a negative urine 
for sugar. Thereafter, specimens at 14 hour, 1, 2, and 
3 hours revealed blood sugars of 315, 340, 187, and 
135 milligrams per cent. In addition, there was 3 plus 
4 plus, and a trace of sugar in the 1, 2, and 3 hour 
specimens of urine. We can, therefore, conclude that 
in this bonafide diabetic, there was a definite decrease 
of insulin requirement subsequent to subtotal gas- 
trectomy. 


SUMMARY 


Three patients with diabetes mellitus 
were found to have a definite decrease 
in the daily insulin required to keep the 
urine free of sugar after subtotal gastrec- 
tomy. This effect is achieved without a 
constant lowering of the blood sugar, al- 
though 2 of the 3 cases did have a normal 
fasting sugar postoperatively. These pa- 
tients each showed a significant weight loss 
postoperatively, but the change in insulin 
requirement was a sudden postoperative 
change when compared to the long period 
during which weight was lost. In addition, 
the 3 patients have regained their weight 
without an associated recrudescence of gly- 
cosuria. Therefore, it would seem that 
weight loss was not a significant factor in 
lowering the insulin requirement in these 
patients. It was also possible that the re- 
moval of the duodenal ulcer lowered the 
insulin requirement by eliminz‘ing an in- 
flammatory focus. This would seem an un- 
likely explanation since the stress of recovery 
from operation was certainly equivalent to 
the bodily response of the presence of the 
ulcer and since the changes were noted 
within 3 to 4 days postoperatively. 

The small number of cases reviewed is 
partially explained by the fact that peptic 
ulcer is less common in diabetic patients 
than in the general hospital population. 
Rothenberg and Teicher (3) found that the 
proportion of peptic ulcers was 1.49 per 
cent in 130,500 hospital admissions of all 
types. Among 2,584 diabetic patients at 
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the Mayo Clinic (3) from 1935 to 1937, 
2.3 per cent had peptic ulcer, whereas in 
patients of all types in 1937, the incidence of 
peptic ulcer was 3.7 per cent. 

In 3 patients at the Brooklyn Veterans 
Administration Hospital, an amelioration of 
their diabetic state following subtotal gas- 
trectomy for peptic ulcer is demonstrated. 
The possible relationship between the re- 
moval of the alpha cells in the gastric and 
duodenal mucosa and the improved dia- 
betic state is mentioned. 
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THE USE OF THE PARIETAL PLEURAL GRAFT IN 
EXPERIMENTAL ESOPHAGEAL ANASTOMOSIS 


BARTON McSWAIN, M.D., F.A.C.S., BENJAMIN F. BYRD, JR., M.D., F.A.C.S., 
AMBROSE M. LANGA, M.D., and ARNOLD HABER, M.D., Nashville, Tennessee 


THE POSSIBILITY of reinforcing alimentary 
tract anastomoses was previously studied by 
one of us in 1942 (4). This study indicated 
that omentum, when sutured around an 
esophagogastrostomy in the dog, aided in 
the prevention of leakage from the suture 
line. Devine, in 1946, demonstrated the ad- 
vantage of using grafts of peritoneum to 
prevent leakage following end-to-end anas- 
tomoses of the colon. Chester, Bell, and 
McCorkle, in 1949, demonstrated no bene- 
fit from suturing peritoneum around large 
intestinal anastomoses. However, they per- 
formed one layer anastomoses with inter- 
rupted cotton with and without grafts and, 
even without grafts, in 8 dogs there were no 
deaths and no evidence of peritonitis. 
Deaton and Bradshaw, in 1950, used free 
visceral pleural grafts, the graft being re- 
moved from the lung and placed raw side 
down on the anastomoses. Following opera- 
tions with such grafts none of the dogs died 
and the investigators stated that there were 
less adhesions and less inflammatory re- 
action, microscopically, than in previous 
anastomoses done without grafts, and that 
the 7 day grafted anastomoses had the de- 
gree of healing which was equal to 21 day 
anastomoses without graft. We believe that, 
for an adequate control, a rather poorly 
formed anastomosis should be used. The 
Murphy button was used in one series and 
one layer anastomosis of catgut in others. 
No sulfonamides or antibiotics were used. 


METHOD I 


In mongrel dogs, under sodium pento- 
barbital anesthesia, with an intratracheal 
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tube in place, the thoracic cavity was 
opened through a left anterolateral incision 
in the eighth intercostal space. Without 
using clamps, 2 centimeters of the lower 
third of the esophagus were excised. One 
part of the Murphy button was inserted 
into each end of the esophagus and secured 
by the use of a purse-string suture of plain 
zero catgut. A flap of parietal pleura 2 cen- 
timeters wide was partially excised from the 
lateral thoracic wall, the flap being long 
enough to be wrapped completely around 
the anastomosis and being left attached by 
a pedicle. It was sutured around the anas- 
tomosis and to itself with interrupted sutures 
of silk, the pleural surface being next to the 
esophagus. In the control animal, no pleural 
flap was used. The results in this group 
were as follows: of the animals in which a 
pedicle graft was used 6 survived and 2 died; 
of those without a pedicle graft 4 survived 
and 6 died. 


Comment 

In 1 of the experimental animals which 
died, the flap was not long enough to cover 
the suture line completely and the leakage 
was at the site of the defect in the flap. The 
other one simply broke down at the suture 
line. 

We thought that this method of anas- 
tomosis, even without reinforcement, was 
too nearly adequate for a control and used 
a different type of anastomosis in another 
series. 


METHOD II 


All factors were the same as in Method I 
except that no Murphy button was used 
and the anastomosis was done with one 
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layer of interrupted plain zero catgut, only 
5 sutures being used. The results were as 
follows: of the animals in which a pedicle 
graft was used, 9 survived and 1 died; of 
those animals without the graft nonesurvived, 
7 died. 


Comment 


The 1 experimental animal which failed 
to survive died of pneumonia, the anas- 
tomosis being found intact upon postmortem 
examination. 


METHOD III 


No controls were used, since the high 
mortality in the controls had already been 
demonstrated. All anastomoses were done 
with one layer of interrupted plain zero 
catgut, only 5 sutures being used. Free 
grafts were used in 12 animals. In 6 of these 
animals the free graft was placed with the 
smooth side down and in 6 animals the 
free graft was placed with the raw side 


down. There was no death in any of the 12 
animals. 


Comment 


Thus it seems that the graft is effective 
whether it is pedicle or free in type, or 
applied raw surface or smooth surface down. 


CONCLUSION 


In the dog, the parietal pleural graft is 
effective in preventing leakage in an esoph- 
agoesophageal suture line, even in an ob- 
viously inadequate type of anastomosis. 
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THE FATE OF DEXTRAN AND MODIFIED GELATINE IN 
CASUALTIES WITH RENAL INSUFFICIENCY 


JOHN M. HOWARD, M.D., Houston, Texas, JOHN P. FRAWLEY, M.D., 
CURTIS P. ARTZ, M.D., F.A.C.S., and YOSHIO SAKO, M.D., Washington, District of Columbia 


Previous sTUDIES have demonstrated that 
much of the dextran or modified gelatine, 
when infused into the normal subject or the 
injured soldier (3), is rapidly excreted in the 
urine. Cumulative measurement of the uri- 
nary excretion, and serial measurements of 
plasma concentration and volume in the se- 
verely injured soldier fail to account for ap- 
proximately 30 per cent of the infused dex- 
tran and 20 per cent of the modified gel- 
atine 24 hours after infusion. Evidence has 
been presented by Gray and associates (4, 
5) and Terry and associates that at least 
part of the dextran is metabolized. 

The treatment of casualties with acute 
renal insufficiency offered an opportunity to 
study the fate of these expanders under con- 
ditions where urinary excretion would be 
minimized. 

The study was carried out on the Eastern 
Front in Korea in 1953. Studies were begun 
at the forward Surgical Hospital and con- 
tinued following evacuation to the Renal 
Insufficiency Center, 100 miles to the rear. 


MATERIALS AND METHODS 


The dextran used in this study and in the 
study of the nonoliguric casualties was lot 
number 250R2, Commercial Solvents Com- 
pany. Its average molecular weight was 
42,000. Dextran analysis was by the method 
of Bloom and Wilcox (2). 

The modified gelatine used in this study 
and the study of the nonoliguric casualties 
was lot MFG No. 9 of Knox Gelatine Com- 
pany. Its average molecular weight was 
34,000. 
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Gelatine analysis was by the method of 
Neuman and Logan. 

Plasma volume determinations were made 
by the T-1824 dilution procedure described 
by Gregersen using 3 interval samples to 
assure complete mixing. 


OBSERVATIONS 


Dextran. Dextran was administered to 2 
casualties with renal insufficiency. 


PatiENnT 12. This Korean soldier, blood type A, was 
admitted with a perforating wound of the intestine 
and several penetrating wounds of the extremities. 
During operation he received 500 milliliters of type 
B blood. A hemolytic reaction with hemoglobinemia 
and hemoglobinuria resulted. He was immediately 
given 2,000 milliliters of dextran (120 grams) in an 
effort to produce a diuresis but his urinary output 
during the ensuing 24 hours was only 700 milliliters. 
This represented a relative oliguria after such an in- 
fusion of dextran. The second day his urinary output 
was 950 milliliters and thereafter was 1,600, 2,100, 
and 3,000 milliliters on succeeding days. His blood 
nonprotein nitrogen concentration rose to 100 milli- 
grams per cent but the patient was never critically 
ill. He represented a patient with a mild form of renal 
insufficiency. 

Patient 17. This American soldier was admitted 
with severe compound, comminuted fractures of both 
upper femurs which resulted from a jeep accident. 
His blood pressure was imperceptible and rose very 
slowly during transfusion. After the administration of 
10,000 milliliters of blood, his pressure was 120 milli- 
meters systolic. Operation was not performed. There 
was no external blood loss. One thousand milliliters 
of dextran were then given intravenously during a 3 
hour period. His urinary output averaged approxi- 
mately 200 milliliters per day for 2 weeks after which 
he developed diuresis. During the course of the oligu- 
ria his blood nonprotein nitrogen rose to 250 milli- 
grams per cent and his rising serum potassium con- 
centration was controlled only by 3 periods of dialysis 
on the artificial kidney. This patient had a very 
severe degree of renal failure. 
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PERCENT OF DEXTRAN ADMINISTERED 











HOURS POST DEXTRAN 


Fic. 1. Dextran in urine cumulative, oliguric versus 
nonoliguric patients. Only 11 per cent of the dextran 
was excreted in the urine by Patient 17. 


The renal retention of dextran in the 2 
patients with renal insufficiency is demon- 
strated in Figure 1. Sixteen casualties with- 
out renal insufficiency, previously given dex- 
tran of the same molecular weight, excreted 
54 per cent of the administered drug within 
the first 24 hours. By comparison, Patient 
12 with a mild renal insufficiency excreted 
28 per cent during the first 24 hours and 
Patient 17 with severe renal insufficiency 
excreted only 6.5 per cent. The excretion 
during the ensuing 2 or 3 days was minimal. 
The curve of renal excretion after the first 
24 hours paralleled the curve of excretion 
in the other casualties (Fig. 1). 
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Fic. 2. Dextran in plasma oliguric versus nonoliguric 
patients. Although most of the dextran was retained by 
the oliguric patients, their plasma concentration was 
equivalent to that of the nonoliguric patients. 
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Fic. 3. Dextran unaccounted for, oliguric versus non- 
oliguric patients; 87 per cent of the dextran could not 
be accounted for in urine and plasma (Patient 17). 


Thus after 3 days, Patient 17 retained al- 
most 90 per cent of the administered dex- 
tran and Patient 12 approximately 70 per 
cent. Nevertheless, the dextran disappeared 
from the plasma as rapidly as in those pa- 
tients who had the better renal function 
(Fig. 2). Thus, whereas the fraction unac- 
counted for in plasma or urine of the non- 
azotemic patient ranged around 35 per cent 
of the administered dose, during the period 
of study, the unaccounted for fraction was 
60 to 85 per cent in the 2 azotemic patients 
(Fig. 3). 

Since the wounds were not detectably 
larger in the azotemic patients, it would 
seem unlikely that wound. exudation ac- 
counted for this tremendous loss. The pro- 
gressive “‘metabolic loss” after the first 24 
hours is essentially the same in the two 
groups, that is, 1 to 3 per cent per day. 


TABLE I.—ADMINISTRATION OF 120 GRAMS OF DEX- 
TRAN IN PATIENT 12 (WEIGHT, 68 KILOGRAMS) 


Dextran unaccounted 
—~for in urine and plasma_ 
Hours _ Per cent of Plasma dextran Calculated 
after adminis- concentration equilibration 


infusion tered dose Grams mgm./ml. —_volume,* ml. 
0 60 72.0 11.75 6,127 
13 63 75.6 5.12 14,766 
49 66 79.2 2.40 33,000 
97 68 81.6 0.86 94,888 
121 68 81.6 0.39 209,231 


*A volume of fluid necessary to contain the “unaccounted for” dextran 
if the latter fraction is in equilibrium with the dextran of the plasma. 
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Fic. 4. Gelatine in urine cumulative, oliguric versus 
nonoliguric patients. The oliguric patients excreted only 
half as much gelatine in the urine as did the nonoliguric 
patients. 


Even after diuresis occurred, dextran did 
not appear in increasing amounts (Patient 
12). 

Equilibration of the dextran between the 
plasma and extravascular fluid could not 
be the explanation as indicated by the fol- 
lowing calculations. 

If the total body water is assumed to rep- 
resent approximately 60 per cent of the body 
weight, the patients’ total body water is 
40,800 milliliters. Similarly the extracellu- 
lar fluid, calculated as 15 per cent of the 
body weight, is 10,200 milliliters. 

Thus, at 121 hours if the dextran is in 
equilibrium throughout the total body 
water, the dextran in this water would be 
15.9 grams, leaving an additional 67.7 
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Fic. 5. Gelatine in plasma, oliguric versus nonoliguric 
patients. In spite of renal insufficiency, gelatine left the 
plasma very rapidly, 
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Fic. 6. Gelatine unaccounted for in urine and plasma, 
oliguric versus nonoliguric patients. Sixty per cent of the 
gelatine could not be measured in urine and plasma of 
the oliguric patients. 


grams (54.7 per cent of total dose) of dex- 
tran metabolized or stored. Similarly, at 121 
hours, if the dextran is in equilibrium 
throughout the extracellular fluid, there 
would be a calculated 4 grams in the extra- 
cellular fluid, leaving 77.6 grams of the un- 
accounted for fraction which had to be 
metabolized or stored. Equilibration of this 
fraction with the dextran of the plasma, at 
121 hours would require the absurd volume 
of 209,231 milliliters (Table I). 

An even higher percentage of dextran 
was unaccounted for in Patient 17 (Fig. 3). 

These studies extend the observations of 
Bloom (1) who demonstrated a similar de- 
gree of disappearance of dextran from the 
plasma of rats who had undergone bilateral 
nephrectomy. 

Modified gelatine. Two patients with post- 
traumatic renal insufficiency were studied 
following the intravenous administration of 
3 per cent modified gelatine. 


PatiENnT 3. This 22 year old American soldier was 
wounded on patrol by small arms fire. The injury 


TABLE II.—ADMINISTRATION OF 75 GRAMS OF GEL- 
ATINE IN PATIENT 3 (WEIGHT, 80 KILOGRAMS) 


Gelatine unaccounted 
—for in urine and plasma— 
Hours Per cent of Plasma gelatine Calculated 
after adminis- concentration, equilibration 
infusion tered dose Grams mgm./ml. volume, ml. 
3 59 44.3 3.6 12,250 
38 61 45.8 1.4 32,714 
124 61 45.8 0.2 229,000 
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included perforations of the liver, kidney, and colon. 
He was admitted to the forward Surgical Hospital 4 
hours later. Following operation he remained hy- 
potensive although he had received 9,500 milliliters 
of blood. He was then given 2,500 milliliters (75 
grams) of modified gelatine. His blood pressure grad- 
ually returned to normal. His urinary output during 
the first 24 hours was 365 milliliters but during the 
second 24 hours fell to 100 milliliters. His blood non- 
protein nitrogen concentration rose to 300 milligrams 
per cent and his plasma potassium concentration to 
7.6 milliequivalents per liter. He developed diuresis on 
the fifth day after injury but subsequently died of 
renal abscesses. 

PatiENT 4. This 21 year old Korean soldier was in- 
jured by small arms fire. The injuries included per- 
forations of the small intestine and spleen. He was 
given 2,500 milliliters of blood during splenectomy 
and repair of the bowel. Postoperatively, he had a 
plasma volume of only 1,590 milliliters and was 
oliguric. He was then given an infusion of 1,000 milli- 
liters (60 grams) of modified gelatine within a 4 hour 
period. The anticipated diuresis did not result but he 
remained relatively oliguric for 12 hours after which 
he developed a diuresis. This patient, therefore, rep- 
resented a very mild form of renal insufficiency which 
may have been on a functional basis only. 


These 2 patients who were treated with 
gelatine had degrees of renal insufficiency 
comparable to the 2 who were given dex- 
tran. The disappearance of the gelatine 
(Figs. 4 and 5) was also comparable to 
that of the dextran. 

Patient 3 excreted only 32 per cent of 
the administered dose in 24 hours and Pa- 
tient 4 only 35 per cent. In contradistinc- 
tion the nonoliguric casualties excreted dur- 
ing this perod an average of 70 per cent. 
Again, in spite of the marked retention of 
gelatine by the oliguric patients the total 
amount of gelatine in the plasma was com- 
parable to that of the nonoliguric patients 
(Fig. 5). Thus the gelatine fraction unac- 
counted for in plasma and urine after 24 
hours was 20 per cent of the administered 
dose in the nonoliguric group and approxi- 
mately 60 per cent in the oliguric patients 
(Fig. 6). 


As with the dextran, the disappearance of 
gelatine cannot be explained on the basis 
of equilibration (Table IT). 

Calculations as these would indicate that 
if equilibration was assumed throughout 
the estimated total body water, 39.8 grams 
(53.1 per cent of the administered gelatine) 
was stored or metabolized. If equilibration 
was assumed throughout the extracellular 
water, 43.4 grams (57 per cent) was stored 
or metabolized. Again the theoretical equili- 
bration volumes demonstrated in Table II 
become absurd at 124 hours. 

Modified gelatine, therefore, must also 
be stored or metabolized in large quantities 
in this type of patient. 


CONCLUSIONS 


1. The disappearance rate of dextran and 
modified gelatine from the plasma is not 
entirely dependent upon the rate of urinary 
excretion. 

2. In the patients with acute renal in- 
sufficiency of the types observed, dextran 
and modified gelatine appear to be stored 
or metabolized in large quantities. 
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CORRELATION OF SURGICAL PATHOLOGY 
WITH TELEPAQUE CHOLECYSTOGRAPHY 
IN DOSES OF TWO GRAMS 


WALTER M. WHITEHOUSE, M.D., Ann Arbor, Michigan 


THE ULTIMATE TEST of the value of an oral 
cholecystographic medium lies in the con- 
sistency with which it can predict the pres- 
ence or absence of inflammatory disease and 
the presence or absence of calculi in the gall- 
bladder. Other considerations, such as side- 
effects, mode of excretion, and density of the 
gallbladder shadow, fall into their proper 
secondary place when the acid test of corre- 
lation of cholecystographic and pathologic 
findings is applied. When it is realized that 
only a very small proportion of patients un- 
dergoing cholecystography eventually come 
to laparotomy, one recognizes that the accu- 
mulation of such surgical pathologic data is 
necessarily a slow process, and that such 
correlation is the last facet of investigation 
of anew medium to yield a sufficiently large 
series for evaluation. 

For the present study, a series of cholecys- 
tectomies was compiled during the period of 
time that telepaque® in 2 gram doses has been 
the routine oral cholecystographic medium. 
Those cases were excluded in which surgery 
had been done on the basis of films made 
elsewhere, in which surgery did not yield an 
adequate gallbladder specimen, in which ex- 
amination was made during a period of eval- 
uation of teridax®, as well as a few cases in 
which the records were not currently avail- 
able for review, and a few in which the clin- 
ical status regarding the gallbladder changed 
markedly in the interim between cholecys- 
tography and surgery. There remained 124 
cases to be studied. In 123 of these, there was 
cholecystographic evidence of gallbladder 
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abnormality, either reduction in or absence 
of contrast material in the gallbladder, or 
the presence of stones or both. The remain- 
ing case was investigated because of an up- 
per abdominal mass in the presence of a nor- 
mally visualized gallbladder without stones. 
Of the 124 cases, there was pathologic evi- 
dence of cholecystitis in 121, carcinoma of 
the gallbladder in 1, gallbladder distention 
secondary to carcinoma of the head of the 
pancreas in 1, and no evidence of cholecysti- 
tis in the presence of a solitary lucent stone 
in 1. Thus it is seen that in all 124 cases ab- 
normality was present, while it was antici- 
pated in only 123. The remaining case of 
the upper abdominal mass with normal 
gallbladder visualization and no evidence of 
stone was shown to be a hamartoma of the 
liver, and on histologic section there was 
minimal evidence of chronic cholecystitis. 
This over-all figure of 99.2 per cent accuracy 
in anticipating gallbladder abnormality is 
not to be considered entirely on radiographic 
grounds alone, because the surgical judg- 
ment and evaluation of the clinical picture 
probably play a larger part in the selection 
of patients for surgery. In addition, it is to be 
emphasized that the success of the oral 
cholecystographic method as used here is 
dependent on the high proportion of cases in 
which chronic cholecystitis and calculi are 
found together. As will be shown by detailed 
analysis later, we cannot predict with a high 
degree of accuracy the severity of chronic 
cholecystitis from the density of gallbladder 
shadow, and in many very faint and in all 
nonvisualized gallbladders we cannot defi- 
nitely establish the presence of radiolucent 
stones. In cases of poorly visualized or non- 
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visualized gallbladders, we do have evidence 
of chronic inflammatory disease and can in- 
fer the presence of stones; in cases of better 
visualization we can visualize the calculi and 
infer the presence of chronic inflammatory 
disease. The correlation of this information 
with the clinical picture and laboratory 
studies then provides the surgical indication. 

The cholecystographic findings of impor- 
tance in analyzing the entire group of cases 
are the density of the shadow and, if dem- 
onstrated, the type of stone present. The gall- 
bladder shadows were classified as in previ- 
ous studies as excellent, good, faint visualiza- 
tion, and nonvisualization. The stones were 
classified as opaque, mixed, or lucent. The 
pathologist’s reports were of necessity in- 
dividualized and detailed, but in general 
could be classified as follows. No acute 
cholecystitis was found in this series; several 
abdomens were opened in the presence of 
acute cholecystitis but in none had chole- 
cystographic studies been carried out dur- 
ing the acute episode. Only 1 case of sub- 
acute cholecystitis was encountered. One 
patient had no evidence of cholecystitis. Ex- 
cluding the case of carcinoma, the remaining 
121 cases showed pathologic evidence of 
chronic cholecystitis which in some instances 
was additionally specified as slight, severe, 
active, purulent or productive, or with acute 
exacerbation. An analysis from the stand- 
points of both cholecystographic findings and 
pathologic evidence of degree of chronic 
cholecystitis is of interest. To consider the 
former, the various groups in order of in- 
creasing density of gallbladder shadow will 
be discussed. 


NONVISUALIZATION OF THE GALLBLADDER 


A total of 50 cases showed nonvisualization 
of the gallbladder, or 40.3 per cent of the en- 
tire group. Of these, 6 cases showed opaque 
or partially opaque calculi. One case dem- 
onstrated calcification of the gallbladder 
wall. Apparently in the entire group of cases 
the associated clinical picture was rather 
convincing, inasmuch as only 16 of the 50 
patients were subjected to re-examination. 


In 6, repetition of the 2 gram dose again 
showed nonvisualization. In 1, a 3 gram 
dose showed a very faint shadow without 
definite stones. In 9, a repetition of the exam- 
ination following 4 grams was done, with 
persistent nonvisualization in 5, a question- 
able faint shadow in 1, a faint shadow with 
stones in 1, and good shadows with stones in 
2. In 45 of the 50 cases, or 90 per cent of the 
nonvisualized, stones were eventually found. 
Of interest are the 6 cases without stones— 
1 carcinoma of the gallbladder, 1 carcinoma 
of the head of the pancreas, 1 questionable 
fistula which might have allowed the escape 
of stones, 1 hydrops with active chronic 
cholecystitis, and 1 with slight evidence of 
chronic cholecystitis. 

Forty-nine of the 50 patients were dem- 
onstrated to have intrinsic disease of the gall- 
bladder. The remaining case was one of car- 
cinoma of the head of the pancreas with 
some distention of an otherwise normal gall- 
bladder. One case was shown to be carcino- 
ma of the gallbladder. In the remaining 48 
there was evidence of cholecystitis, 1 of which 
was subacute. The 47 with chronic cholecys- 
titis were otherwise unspecified in 6, slight in 
4, active chronic in 15, purulent in 10, and 
severe in 12. 

To summarize the characteristics of this 
group briefly, it may be said that nonvisual- 
ization of the gallbladder following ingestion 
of 2 grams of telepaque, preferably con- 
firmed by a second examination if surgery is 
contemplated, is definitely indicative of bil- 
iary tract disease. Except the occasional cases 
of biliary tract obstruction, as in carcinoma 
of the head of the pancreas, and aside from 
the occasional case of gallbladder neoplasm, 
these cases consistently demonstrate subse- 
quent evidence of cholecystitis, the great 
majority of which are accompanied by 
cholelithiasis. Only 13.6 per cent of the 
stones in this group were opaque. 

While repetition of the examination with 
increased dosage may in some cases provide 
faint or good visualization with demonstra- 
tion of stones, it is believed that this has no 
particular advantage and that confirmation 
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of the nonvisualization with the routine dos- 
age is sufficient to prove the presence of bili- 
ary tract pathology. 


FAINT VISUALIZATION 


Twenty-seven cases of the series, or 21.8 
per cent, demonstrated faint visualization. 
Twenty-one of these had demonstrable cal- 
culi on the films, 1 opaque, 6 mixed, and 14 
lucent. Only 4 patients were subjected to re- 
examination, 1 demonstrating a good shadow 
with stones after a 3 day interval, 2 showing 
no change on re-examination, and 1 remain- 
ing faint following a 4 gram dose. In 23 cases 
stones were eventually demonstrated. Of the 
4 cases without stones, in 1 a previous chole- 
cystectomy had been performed and the 
present visualization was of a cystic duct 
remnant, 1 was a carcinoma of the head of 
the pancreas with active chronic cholecysti- 
tis, 1 was slight and 1 severe active chronic 
cholecystitis. In all 27 cases there was patho- 
logic evidence of chronic cholecystitis—5 
otherwise unspecified, 5 slight, 12 active 
chronic, 4 chronic purulent or productive, 
and 1 severe active chronic. 

Of interest in the group of faintly visual- 
ized cases is the fact that fainter degrees of 
visualization are not enough definitely to de- 
lineate stones which may be present, though 
the great majority of cases of stones were 
identified. Faint visualization in this group 
of patients was consistently an indication of 
cholecystitis and it is of interest that the inci- 
dence of evidence of severe cholecystitis is less 
than in the group with nonvisualization. 
While we believe that re-examination if ad- 
visable for confirmation in this group, we see 
no definite advantage in increasing the dose 
for re-examination. 


GOOD VISUALIZATION 


Of the entire group, 44 cases, or 35.5 per 
cent, demonstrated good visualization. Of 
these, stones were described on the films in 
42 cases and a polyp seriously considered but 
not definitely diagnosed in another. In 1 
case no abnormality was suspected and at 
surgery the gallbladder was grossly normal. 


TABLE I.—DEGREE OF GALLBLADDER 
VISUALIZATION 
Excellent Good Faint Non 
44 27 50 
Stones reported 42 21 6 
Stones proved 42 23 
Questionable polyp.. . 1 oa 
Pathologic evidence of 
cholecystitis 43 27 
Cancer of gallbladder. — _ 
Cancer of head of 
pancreas —_ 1 
Proved stones without 
cholecystitis 1 a 


A hamartoma of the liver was removed and 
the gallbladder showed minimal evidence of 
chronic cholecystitis. The suspected polyp 
was shown to be a cholesterol stone partially 
embedded in the gallbladder wall, and in- 
flammatory changes were present in the wall. 
It is of interest that 1 of the cases demon- 
strating opaque stones was that of a 41 year 
old woman with congenital hemolytic ane- 
mia. A 20 year old girl with multiple lucent 
stones had hereditary spherocytosis, with 
mixed stones reported by pathologic exami- 
nation. It is also of interest that 1 of the pa- 
tients with a solitary radiolucent stone show- 
ed no evidence of cholecystitis on pathologic 
examination. Of the entire group 7 patients 
were re-examined with confirmation of the 
initial findings. 

The evidence of chronic cholecystitis in 43 
patients was indicated by the pathologist as 
follows: otherwise unspecified 11, slight 11, 
active chronic 11, chronic purulent 8, severe 
active chronic 1, acute exacerbation 1. 

The rather startling finding in this group 
of cases is the good density of the gallbladder 
shadow that may persist in the presence of 
chronic cholecystitis of varying degree. This 
is a point for serious consideration, for in the 
absence of other findings it is apparent that 
a diseased gallbladder may present normal 
visualization. The feature which effectively 
prevents errors from this interpretation, how- 
ever, is that the great majority of cases in 
this group are associated with stones. In none 
of the 6 cases of opaque stones were the 
stones obscured by the medium and the re- 
maining radiolucent stones were well shown 
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TABLE II.—HISTOLOGIC EVIDENCE 


Pathologic evidence Excellent Good Faint 


of cholecystitis 
11 21 
Chronic, unspecified. . 11 24 
Active chronic — 11 38 
Chronic purulent 
or productive _— 8 22 
Severe chronic — 1 14 
Acute exacerbation 
1 1 
_ 1 
121 
because of the good density of the contrast- 
ing gallbladder shadow. 

It must be admitted that in the case of the 
hamartoma of the liver referred to, no stone 
was present and normal visualization ob- 
scured the minimal evidence of chronic chol- 
ecystitis. 

It must be acknowledged that it is theo- 
retically possible to be in error in those cases 
of cholecystitis in which no stones are pres- 
ent and in which normal visualization oc- 
curs. It is evident from this study, however, 
that this is a rare event, and in the 1 case 
the evidence of chronic cholecystitis was 
minimal. 


EXCELLENT VISUALIZATION 


In only 3 cases of the series was excellent, 
i.e. extremely dense, visualization of the gall- 
bladder found. Of these, 2 were interpreted 
as showing mixed stones and 1 lucent stones. 
In 3 cases there was pathologic evidence of 
chronic cholecystitis, 1 slight in degree. As 
in the previous group, this finding indicates 
that some diseased gallbladders can concen- 
trate the medium sufficiently to give a dense 
shadow, but that the associated cholelithiasis 
is present to indicate the chronic cholecysti- 
tis. Again it should be emphasized that the 
associated clinical history and surgical judg- 
ment play a large part in the selection of 
cases for surgery, and that the cholecysto- 
graphic findings of themselves do not con- 
stitute the surgical indication. 

In addition to considering the grouping 
of cases according to degree of visualization, 
it is also of interest to consider the grouping 
according to the pathologist’s comments on 
histologic evidence. This consideration is 


summarized in Table II. The 1 case show- 
ing no histologic evidence of disease demon- 
strated good visualization. The 1 case show- 
ing subacute cholecystitis showed nonvisual- 
ization. The remaining cases showed evi- 
dence of chronic cholecystitis in varying de- 
gree. In general, the more severe the patho- 
logic changes, the poorer the visualization, 
but this relationship is not as rigid as one 
might hope for as considerable spread in de- 
gree of visualization is found for gallbladders 
supposedly showing comparable degrees of 
pathologic change. Thus those specified as 
showing slight evidence of chronic cholecys- 
titis varied with 1 excellent, 11 good, 5 faint, 
and 4 no visualization. The lack of stones in 
1 of the cases of good visualization led to the 
error in the series as discussed before. Of the 
cases labelled chronic cholecystitis otherwise 
unspecified, 2 had excellent, 11 good, 5 faint, 
and 6 no visualization, with the presence of 
stones in the better visualized cases serving 
as indirect evidence of inflammatory change. 
Of those cases labelled active chronic, 11 had 
good, 12 faint, and 15 no visualization, again 
with the presence of stones in the better visu- 
alized cases. A similar proportion is seen in 
the chronic purulent or productive, with 8 
good, 4 faint, and 10 no visualization. Of 
those showing severe changes, only 1 had a 
good visualization, 1 faint, and 12 none. It 
is of interest that the 1 case labelled as acute 
exacerbation of chronic cholecystitis had a 
good visualization. 

The inescapable conclusion is that the 
pathologic changes in the gallbladder wall 
are not mirrored absolutely in the variations 
in density of the gallbladder shadow. The 
majority of cases of more severe involvement 
show progressively less dense shadows, but 
this cannot be applied rigorously to any 1 
case. It is only because the great majority of 
cases of chronic cholecystitis are associated 
with stones that the dense gallbladder shad- 
ows are not more misleading in regard to the 
status of inflammatory changes in the gall- 
bladder wall. By taking advantage of this 
fact, and by utilizing both variations in den- 
sity of the gallbladder shadow and the pres- 
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ence or absence of stones in the better visual- 
ized shadows, a high degree of accuracy in 
anticipation of gallbladder abnormality can 
be maintained. 


SUMMARY 


1. The ultimate test of an oral cholecys- 
tographic medium is its accuracy in the pre- 
diction of gallbladder abnormality. 

2. Aseries of 124 cholecystectomies stud- 
ied preoperatively with telepaque in doses of 
2 grams is analyzed with respect to correla- 
tion of cholecystographic and pathologic 
findings. 

3. Gallbladder abnormality was antici- 
pated in 123 of the 124 cases. The remaining 
patient was thought to be normal preopera- 
tively but eventually was demonstrated to 
have slight chronic cholecystitis without 
stones. 

4. Cases of nonvisualization, when 1 case 
each of neoplasm of gallbladder and head of 
pancreas are excluded, consistently showed 
evidence of subacute or chronic cholecystitis. 

5. Cases of faint visualization consistently 
showed pathologic evidence of chronic chol- 
ecystitis. 

6. Re-examination is indicated to con- 
firm cases of faint and no visualization. In- 
creasing the dosage with re-examination is 
of no particular value, although more stones 
may be demonstrated with increased dosage. 


7. Cases of good visualization with in- 
cluded calculi showed evidence of chronic 
cholecystitis (with the exception of 1 case 
with solitary lucent stone which demon- 
strated no abnormality of the gallbladder 
wall in the sections examined). One case of 
normal visualization without stone was 
demonstrated to have slight chronic chole- 
cystitis. 

8. Cases of excellent visualization with 
included stone showed evidence of chronic 
cholecystitis. 

9. In general, the more severe inflamma- 
tory changes are reflected in the decreased 
intensity of the gallbladder shadow. This ob- 
servation cannot be rigorously applied to 
individual cases, however. In a large propor- 
tion of less severe cases of chronic cholecysti- 
tis maintenance of good gallbladder visuali- 
zation was noted. The presence of stones in 
these cases serves to indicate the underlying 
inflammatory changes, however. 

10. By utilizing the decrease in density of 
gallbladder shadows to infer the presence of 
cholecystitis and probable presence of stones, 
and by utilizing the proved presence of 
stones in better visualized gallbladder shad- 
ows to infer the presence of inflammatory 
change, a high degree of accuracy in antici- 
pation of gallbladder abnormality can be 
maintained with oral cholecystography us- 
ing telepaque in 2 gram doses. 


Bible pepe, 





THE ROLE OF PARASYMPATHOLYTIC DRUGS 

IN THE CORRECTION OF FLUID AND ELECTROLYTE 
IMBALANCES DUE TO EXCESSIVE LOSS OF 
GASTROENTERIC SECRETIONS 


EDGAR J. POTH, Ph.D., M.D., F.A.C.S., and OLIVER C. HOOD, M.D., Galveston, Texas 


A 33 YEAR OLD MALE PATIENT (C. W.) was ad- 
mitted to our service on October 23, 1952, 
with a history of vomiting all fluids and food 
for 2 weeks. A proved duodenal ulcer had 
been present for 9 years with a history com- 
patible with increasing pyloric obstruction 
which finally became complete 2 weeks be- 
fore admission. The patient was obviously 
dehydrated, and on gastric lavage 2 liters of 
thick mucoid fluid were obtained. The ser- 
um chloride concentration was 84.5 milli- 
equivalents per liter with a carbon dioxide 
combining power of 72 volumes per cent and 
a serum nonprotein nitrogen level of 42 mil- 
ligrams per cent. 

Gastric suction was instituted; nothing was 
given by mouth and intravenous fluid and 
electrolyte replacement was begun (Fig. 1). 
The nonprotein nitrogen levels returned to 
normal, but the serum chloride and the car- 
bon dioxide combining power remained un- 
changed. As soon as the dehydration was 
corrected, the fluid and electrolyte losses in 
the form of urine and gastric secretion be- 
came unusually large, aggregating 11.7 liters 
on the third day. On the following day, 8.5 
liters of fluids were lost. The loss due to gas- 
tric secretion during these 2 days was greater 
than 16 liters. One hundred milligrams of 
banthine was then administered intramus- 
cularly every 4 hours, and the gastric secre- 
tion for the next 24 hours measured 2,500 
cubic centimeters and dropped to 1,400 cu- 
bic centimeters on the following day. The 
serum chlorides and carbon dioxide com- 


From the Department of Surgery, University of Texas Medi- 
cal Branch, Galveston, Texas. 


bining power returned to normal values 
promptly even though the administration of 
fluids and electrolytes was greatly decreased. 
Prior to controlling the gastric secretion, it 
had not been possible to correct the elec- 
trolyte imbalance by vigorous intravenous 
therapy. 

These observations illustrated the impor- 
tance of controlling the loss of fluids and 
electrolytes via gastric secretion by: inhibit- 
ing the secretory activity. Subsequent stud- 
ies on 30 cases confirm these observations 
and form the primary basis of this report. 

The parasympatholytic drug, banthine ®, 
was principally used in these studies. It pos- 
sesses not only the blocking action on the 
autonomic ganglia of anticholinergic agents 
but also has an atrophine-like action on the 
parasympathetic postganglionic nerve end- 
ings thereby augmenting its action on the 
parasympathetic division of the autonomic 
system. Therapeutic administration of the 
drug will give: (a) reduced motility of stom- 
ach, small bowel, and colon; (b) pronounced 
reduction of the volume of gastric secretion; 
(c) possible decrease of free acid concentra- 
tion of the gastric secretion; (d) relaxation 
of spasm of the pylorus and sphincter of Od- 
di; and (e) decreased volume and concen- 
tration of pancreatic secretion. 


DISCUSSION 


The loss of the secretions of the upper gas- 
trointestinal tract by vomiting, gastric suc- 
tion, small bowel suction via Miller-Abbott 
tube, fecal fistula, or enterostomy gives rise 
to fluid and electrolyte imbalances which 
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Fic. 1. Patient C. W. Illustrating the effect of banthine 
on gastric secretion and its reflection on nonprotein ni- 
trogen and chloride levels and carbon dioxide combining 
power. 

Fic. 2. Patient E. K. Illustrating the response of a 
white female, aged 57 years, admitted because of vomit- 
ing for 2 weeks caused by duodenal ulceration with 
pyloric stenosis. Attention is directed to the gastric secre- 
tion on ninth, tenth, and eleventh days: banthine, 100 
milligrams every 4 hours on ninth day, gastric secretion 
less than 1,000 cubic centimeters; banthine discontinued, 
gastric secretion 4,000 cubic centimeters on tenth day; 
banthine started again, gastric secretion less than 1,000 
cubic centimeters on eleventh day. 

Fic. 3. Patient N. L. B. Illustrating the response of a 
white male, aged 58 years, presenting a complicated 
problem in fluid and electrolyte imbalance following 2 a 
urologic surgical procedures on first and seventh days. cme soe 4 L724 HRS 
Initially, uremia and acidosis were present, then the 
effect of gastric suction and vomiting manifested itself 
with continued elevation of the serum nonprotein nitro- 
gen, decreased chloride level, development of alkylosis, 
and diminished urinary output. On the fourteenth day, 
at which time electrocardiagraphic evidence indicated a 
deficiency of potassium, banthine administration in rela- 
tively small doses was begun. In the course of the next 4 
days, the gastric secretion diminished, the urinary out- 
put increased, and the serum nonprotein nitrogen chlo- 
rides and carbon dioxide combining power returned to 
normal levels. The clinical condition of the patient was o'r 6 6 6 O12 WM £0 22 8 £0 18 50 
much improved and the subsequent convalescence was wi 
uncomplicated. Fic. 3. 
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TABLE I.—OBSERVATIONS ON PATIENT W. R. L. 


Fluid intake 


LV. Urine 
4500 2400 
3500 4400 
7000 4000 
6000 1900 
7000 3300 
4500 1800 
5500 2000 


*Neglecting imperceptible losses. 


—__——Fluid output 


——Fluid balance* 
Gastric Fistula 
suction drainage Negative Positive 
1600 600 100 _— 
2500 100 3500 — 
1800 50 — 1150 
600 50 - 2000 
1200 100 1400 
Discontinued 50 2650 
Discontinued 250 3250 


Air-conditioned hospital: temperature, 75-76 degrees; humidity, 78 per cent. 


may be severe and usually pose difficult ther- 
apeutic problems in an already debilitated 
patient. 

The gastrointestinal tract must be placed 
at rest and fluids and electrolytes be replaced 
by intravenous administration. Not infre- 
quently, intravenous fluid and electrolyte re- 
placement is followed by copious increase of 
gastrointestinal secretion with added losses 
even approaching a vicious cycle. Under 
these circumstances, it is not sufficient to put 
the gastrointestinal tract to rest by withhold- 
ing oral intake; it becomes necessary to put 
the tract to sleep by parenteral administra- 
tion of parasympatholytic drugs. These drugs 
must be given in full therapeutic doses to the 
point of toxic manifestations. 

Recently, a patient with a pancreatic fis- 
tula and sump drainage could be demon- 
strated to have rapid excretion of pancreatic 
juice when food was ingested. Following the 
parenteral administration of banthie in 
full therapeutic doses, the same stimulus 
failed to cause any demonstrable pancreatic 
activity. On discontinuance of the drug, co- 
pious secretion recurred. Observations were 
made on a patient (W.R.L.) who had suf- 
fered the dissolution of the entire cecum and 
ascending colon due to amebiasis with a re- 
sulting fecal fistula. This patient was losing 
3,000 to 4,000 milliliters of fluids from this 
fistula daily. The parenteral administration 
of 100 milligrams of banthine every 6 hours 
resulted in a decrease of fluid loss as shown 
in Table I. This dramatic decrease of fluids 


lost is obviously due to the total effect of di- 
minished secretion of fluids into stomach, 
duodenum, jejunum, and ileum. The definite 
increase in the fluid balance following cessa- 
tion of gastric suction on the sixth and 
seventh days might well indicate the un- 
desirability of gastric suction under these 
circumstances. 

Likewise, it has been demonstrated that 
fluid loss from an ileostomy postoperatively 
can be readily controlled by banthine ad- 
ministration. Also, the diarrhea and frequent 
stools following the oral administration of 
neomycin as an intestinal antiseptic is largely 
controlled by banthine. These observations 
have suggested the use of banthine to dimin- 
ish the loss of fluids in various types of di- 
arrhea. 

The parenteral administration of para- 
sympatholytic drugs to individuals subjected 
to prolonged gastric suction will greatly sim- 
plify fluid and electrolyte therapy especially 
during the postoperative period when it is 
particularly important to conserve potassi- 
um. Those patients requiring that the gas- 
troenteric tract be put to rest will frequently 
be much benefited if the tract is further in- 
activated by the administration of a suitable 
parasympatholytic drug. 


CONCLUSION 


Parasympatholytic drugs are useful adju- 
vants in controlling fluid and electrolyte 
losses from the gastroenteric tract and in re- 
storing these imbalances to normal. 





INFECTION IN BURNS 


IV. Evaluation of the Local Use of Chloramphenicol Ointment 


and Furacn Soluble Dressing on Granulating Surfaces 


Following Extensive Full Thickness Burns 


N. CARL-FREDRIK LIEDBERG, ERIC REISS, M.D., LUDWIG R. KUHN, Ph.D., 
WILLIAM H. AMSPACHER, M.D., and CURTIS P. ARTZ, M.D., F.A.C.S. 


Fort Sam Houston, Texas 


GENERAL AGREEMENT has not been reached 
regarding the value of locally applied anti- 
bacterial drugs to granulating surfaces that 
result from full thickness burns. There are 
mainly two lines of thought at the present 
time. According to the group at the Burns 
Unit in Birmingham, England, locally ap- 
plied antibiotics, mainly penicillin and poly- 
myxin, effectively decrease the incidence of 
burn wound infection (9, 14, 15). This view 
is shared by Altemeier (3, 5). According to 
other investigators, Allen and Mowlem and 
Dawson, the local use of antibacterial drugs 
is of no value. It has been said that the use of 
locally applied antibiotics is associated with 
certain hazards, such as the occurrence of 
resistant strains and sensitization of the pa- 
tient with allergic reactions as a conse- 
quence, and hence, if antibiotics are to be 
given, they should be given systemically. 
This study evaluates the effects of twochlor- 
amphenicol ointments and furacin soluble 
dressing! on the bacteriology and clinical 
course of infected granulating wounds result- 
ing from extensive full thickness burns. 


TECHNIQUES 


The design of the study, its rationale, and 
its advantages have been discussed in a 


From the Surgical Research Unit, Brooke Army Medical Cen- 
ter, Fort Sam Houston, Texas. 

15-nitro-2-furaldehyde-semicarbazone 0.2 per cent in a water 
soluble base. 
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previous publication (16). Patients were 
admitted to the study if they had wounds of 
comparable extent in comparable loca- 
tions. Wounds involving both lower extrem- 
ities were studied most frequently. One 
wound was treated by use of an antibacterial 
drug while the other served as a control. 
The wounds in each pair were always 
dressed and grafted at the same time. Systemic 
chemotherapy was not given. 

Petrolatum served as control application 
when the effects of chloramphenicol oint- 
ments were studied, and the base ointment 
of furacin soluble dressing was used in the 
study of the effects of the furacin. This base 
ointment is water soluble and consists of a 
mixture of “‘carbowaxes” and propylene 
glycol; the term “‘carbowax’”’ will be used in 
the text. The chloramphenicol ointments 
studied included chloramphenicol 1 per 
cent in petrolatum and chloramphenicol 1 
per cent in a vanishing cream base. These 
ointments were applied to sterile fine mesh 
gauze with a tongue blade using an aseptic 
technique. All excess ointment was removed 
with the tongue blade. The petrolatum- 
impregnated fine mesh gauze was made by 
autoclaving rolls of fine mesh gauze together 
with petrolatum in a jar. The furacin soluble 
dressing was also added to jars containing 
rolls of fine mesh gauze, and the jars were 
then autoclaved for 15 minutes under 15 
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TABLE I.—CRITERIA OF EVALUATION 


——-Appearance of granulations. 
Suppuration Color Texture 


Bright red 


Grade 


1 No suppuration Firm, fine 
granular 
Slightly 
swollen 
Slightly 
swollen 
Swollen 


2 Dressings slightly Red 
stained by pus 
3 Dressings well stained 
by pus 
Large amounts of pus 
in the dressings 
Large amounts of pus 
in dressings and pus 
on wound after remov- 
al of all dressings 


Slightly pale 
and/or discolored 

Pale and/or 
discolored 

Pale and/or 
discolored 


Exuberant 


pounds of pressure. The carbowax-impreg- 
nated fine mesh gauze was prepared in an 
identical fashion. 

At every dressing change, swabs were 
taken for bacteriologic studies from each 
wound immediately upon the removal of all 
dressings. The impregnated fine mesh gauze 
was applied next to the wound after the 
wound had been washed off with gauze 
sponges soaked with normal saline and 
dried. Soaps or antibacterial detergents 
were not used on the studied wounds. Out- 
side the fine mesh gauze, bulky occlusive 
dressings were applied, usually in the form 
of a standard dressing described by Davis 
and co-workers. The dressing and grafting 
techniques, as well as the means used for 
evaluating the take of grafts, have been re- 
ported previously (16). The suppuration 
and the appearance of the granulations 
were estimated every time a wound was in- 
spected, using the 5 grades explained in 
Table I. The interval between dressing 
changes varied between 1 and 9 days, the 
most frequent dressing intervals being 3 and 
4 days. Increasing fever, pain, and soaked- 
through or foul-smelling dressings were in- 
dications for more frequent dressing changes. 
If the suppuration from either of the 
wounds in a pair was very pronounced, 
dressings were usually changed every day 
or every other day. A regimen of frequent 
dressing changes were also used if the gran- 
ulations were pale and swollen or signs of 
local invasive infection were evident. Pres- 
ence of local invasive infection, appearance 
of the areas surrounding the wounds, and 


evidence of irritations or reactions ascriba- 
ble to the locally used agents were also 
noted every time a wound was inspected. 

The technique for obtaining bacterial cul- 
tures has been described previously (16). 
When the micro-organisms had been iso- 
lated in pure culture, their sensitivity was 
tested to penicillin, chlortetracycline (aureo- 
mycin®), oxytetracycline (terramycin®), 
chloramphenicol (chloromycetin®), and 
polymyxin B (aerosporin®). A dry disc 
containing 30 micrograms of chlorampheni- 
col (chloromycetin) was used for testing 
the sensitivity to chloramphenicol. In the 
study on the effect of furacin soluble dress- 
ing, all isolated micro-organisms were also 
tested for sensitivity by use of a wet disc 
containing approximately 5 micrograms of 
furacin. In all of the sensitivity tests, a mi- 
cro-organism was considered sensitive if the 
circular zone of inhibition surrounding the 
disc, including the disc itself, had a diameter 
of at least 10 millimeters after 18 to 24 hours’ 
incubation at 37.5 degrees C. The discs had 
a diameter of 6.5 millimeters. 

An effort was made to obtain a quantita- 
tive measure of the bacterial flora on some 
wounds in the study evaluating chloram- 
phenicol in petrolatum. A glass tube, 2.8 
centimeters in diameter, was pressed against 
the wound surface immediately after the 
dressings had been carefully removed. 
Exactly 10 cubic centimeters of normal 
saline were flushed rapidly into the tube 
against the granulations. The saline was re- 
aspirated and reinjected with force 5 times, 
and the wash fluid was then immediately 
sent to the bacteriologic laboratory. After 
thorough shaking of the wash fluid, 10 fold 
serial dilutions were made, and pour plates 
were inoculated. The colonies were counted 
after incubation at 37.5 degrees C. for 48 
hours, and results were reported as number 
of bacteria per 10 cubic centimeters of wash 
fluid. 

For the purpose of statistical evaluation of 
this study, it was decided that a P value of 
0.01 or less would be judged “‘significant,” a 
value of 0.01 to 0.05 “questionably signifi- 





Liedberg et al.: INFECTION IN BURNS 221 


TABLE IIa.—INITIALLY CULTURED ORGANISMS IN THE SERIES COMPOSED OF CHLORAMPHENICOL IN 
PETROLATUM TREATED WOUNDS AND PETROLATUM TREATED WOUNDS 


CAli bh 


icol in petrolatum 


Petrolatum 





Total No. Eliminated 


Organisms R Ss R 
Group A beta hemolytic 
streptococcus 6 
Other beta hemolytic 
streptococcus* 
Alpha and gamma hemolytic 
streptococcus 
Staphylococcus aureus coag. 
positive 
Other micrococci** 
Coli aerogenes group 


oo 


Pseudomonas 
Gram-positive rods + 
Subtotals 


POPC RADR w 


ne 


Persisting Total No. Eliminated Persisting 
S S R s R S R 


4 1 3 
9 
1 


21 
2 
8 

13 

12 

15 

85 





62 
Percentage of total 1 69 
X? (eliminated vs. persisting) =7.091; 0.001<P<0.01 


~ tincluding groups B, C, and D. 
**including Staphylococcus aureus coagulase negative, Staphylococ- 


cus albus. e 
E. coli, paracolons, aerobacter-klebsiella, as well as al- 


-Lincludin 
caligenes and achromobacter. 


28 93 45 
31 100 48 


+including mostly B. subtilis and diphtheroids. 
S =sensitive. 

R=resistant. 

o=acquired resistance. 


TABLE IIb—ADDED ORGANISMS IN THE SERIES COMPOSED OF CHLORAMPHENICOL IN PETROLATUM 
TREATED WOUNDS AND PETROLATUM TREATED WOUNDS 


Chloramphenicol in petrolatum 
Eliminated 
RY 


Total No. 
Organisms S R 


Group A beta hemolytic 
streptococcus 

Other beta hemolytic streptococcus. . 

Alpha and gamma hemolytic 
streptococcus 

Staphylococcus aureus coag. positive. 

Other micrococci 

Coli aerogenes group 


Pseudomonas 
Gram-positive rods 
Subtotals 


lonree | 
SR RP WwWo fe 


_ 
a 
-_ 


Petrolatum 
Total No. Eliminated 
S R Ss R 





Persisting Persisting 


wu 
Nw 
~ | 


wlelel-=l 
WMOokAWUUN AD 
wulelonl | 
Bo amuel o 
Selulenl 


> 
w 





35 30 
Percentage of total 100 86 
X? (eliminated vs. persisting) =0.68; 0.3<P<0.5 (not significant) 


cant,” and a value of more than 0.05 “not 
significant.” 


RESULTS 


Chloramphenicol 71 per cent in petrolatum. 
Twenty-two patients were used in the study 
of the effect of locally applied chloramphen- 
icol 1 per cent in petrolatum. Two patients 
had 2 pairs of wounds under study simul- 
taneously, so that a total of 24 pairs of 
wounds were studied. The extent of both 
the wounds treated with chloramphenicol 
ointment and of the control wounds in the 
same patients ranged from 1 to 15 per cent 


uw 
Oo 


of the body surface; the mean extent was 
5 per cent. The patients were studied until 
one of the wounds was virtually healed or 
the discrepancy in size made further com- 
parisons impossible. In 8 instances, exhaus- 
tion of the supply of chloramphenicol oint- 
ment terminated the study. Four pairs were 
studied for 30 days or longer, 6 pairs for 20 
to 29 days, 11 pairs for 10 to 19 days, and 
2 pairs for less than 10 days. 

Bacteriologic results.—The species of 
micro-organisms that were cultured initially 
from the chloramphenicol-treated and con- 
trol wounds are recorded in Table IIa, and 
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TABLE III.—COMPARISONS OF SUPPURATION IN 
EXPERIMENTAL AND CONTROL GROUPS 


Im- Not 
proved improved X? g 


Comparisons 
Chloramphenicol 
in petrolatum 6 
Petrolatum 
Furacin soluble dressing 75 20.5 
Carbowax 7 
Chloramphenicol 

in petrolatum 7.91 
Furacin soluble dressing 75 53 


Petrolatum 3 it 0.56 0.3<P<0.5 


P<0.001 


P<0.001 


0.001<P<0.01 


Carbowax 90 


the micro-organisms constituting added 
flora are recorded in Table IIb. A micro- 
organism was considered to belong to the 
initial flora if it was cultured at the onset of 
the study or at the first dressing change, 
since it was believed that all micro-organ- 
isms present were not recovered every time a 
wound was swabbed. If it appeared on the 
third culture or reappeared after having 
been absent in 2 consecutive cultures, it was 
considered to belong to the added flora. A 
micro-organism was considered eliminated 
if it did not show up in 2 consecutive cul- 
tures, and it was considered as persisting if 
it remained on the wound for 5 or more 
dressing changes. These criteria are admit- 
tedly arbitrary. However, they appear to be 
reasonable and therefore serve as a useful 
basis for evaluating the treatments under 
study. There is a possibility that other cri- 
teria might yield a different evaluation, but 
this does not appear to be strong. 

Almost the same number of micro-organ- 
isms was cultured initially from the experi- 
mental and the control wounds, that is, 90 
and 93 respectively (Table IIa). It does not 
appear as though any particular species was 
predominantly represented in one group. 
After 5 dressing changes, a significantly 
larger part of the initial flora had been elim- 
inated from the chloramphenicol-treated 
wounds than from the control wounds, that 
is, 62 and 45 species respectively (Table 
IIa; 0.001<P<0.01). As regards the added 
flora, which consisted of 35 species in the 
chloramphenicol-treated group and 50 spe- 
cies in the control group, a larger proportion 
of the species was eliminated from the 


chloramphenicol-treated wounds than from 
the control wounds. This difference, how- 
ever, is not significant (Table IIb; 0.3<P< 
0.5). No bacterial species were added to 2 of 
the chloramphenicol-treated wounds during 
studies over 28 and 23 days, but all control 
wounds became infected with added flora. 

Group A beta hemolytic streptococci of 
the initial flora were eliminated from all of 
the 6 chloramphenicol-treated wounds, but 
only from 1 of 4 control wounds. The group 
A beta hemolytic streptococcus was added 
only once to the flora on a chloramphenicol- 
treated wound and was eliminated after 3 
dressing changes. In 5 control wounds, 
group A beta hemolytic streptococci ap- 
peared as added flora but were eliminated 
before the end of 5 dressing intervals (Tables 
IIa and IIb). 

Staphylococcus aureus, coagulase posi- 
tive, was by far the most frequently cultured 
micro-organism in both groups of wounds, 
and all but 5 of the wounds (3 chloramphen- 
icol-treated wounds and 2 control wounds) 
showed this micro-organism on culture, of- 
ten from the beginning to the end of the 
study. Only 6 of the initially cultured 
staphylococci were eliminated from the 
chloramphenicol-treated wounds; however, 
in all but 2 instances, the micro-organism 
reappeared later in the study. In the con- 
trol group, all but 1 of the 21 initially cultured 
coagulase positive staphylococci persisted. 
The wound from which the micro-organism 
disappeared was reinfected after 2 dressing 
changes. One strain was added to another 
control wound (Tables IIa and IIb). 

Pseudomonas and proteus species were 
also frequently found initially. In the chlor- 
amphenicol-treated group, 8 of the 12 pseu- 
domonas strains persisted, but only 3 of the 
12 proteus strains persisted. In the control 
group, 7 of the 12 pseudomonas strains and 
8 of the 13 proteus strains persisted. Pseu- 
domonas and proteus species very often 
constituted part of the added flora, but the 
larger part of these species was eliminated 
from both the chloramphenicol-treated and 
the control wounds. Other types of gram- 





negative bacilli, such as Escherchia coli, 
aerobacter-klebsiella, alkaligenes, and achro- 
mobacter, were less often found initially, 
but they constituted a substantial proportion 
of the added flora. These micro-organisms 
appeared to be eliminated more readily from 
all wounds than the Staphylococcus aureus, 
pseudomonas, and proteus species (Tables 
Ila and IIb). It was a constant finding that 
micro-organisms constituting added flora 
were more transient than the initial flora on 
both the chloramphenicol-treated and the 
control wounds. 

In the beginning of the study, 91 per cent 
of the micro-organisms cultured from the 
wounds selected for treatment with chloram- 
phenicol were sensitive to chloramphenicol 
in vitro. After 5 applications of chloram- 
phenicol, only 57 per cent of the persisting 
organisms were sensitive (Table IIa). This 
increase in resistance was not found in the 
control group in which 98 per cent of the 
persisting strains were sensitive after 5 dress- 
ing changes. When the added flora in the 
chloramphenicol-treated wounds is examin- 
ed more thoroughly, it is noted that only 54 
per cent of the strains were sensitive to 
chloramphenicol; in contrast, 90 per cent of 
the strains added to the control wounds were 
sensitive. The increase in resistance among 
the micro-organisms on the chlorampheni- 
col-treated wounds was most pronounced 
among the coagulase positive staphylococci 
and the pseudomonas species. Increase in 
resistance occasionally occurred among the 
other gram-negative bacilli but never among 
the streptococci or among the gram-posit- 
ive rods. 

Clinical results.—A comparison between 
the suppuration noted in the chlorampheni- 
col-treated group and in the control group 
is shown in Table III. “Improvement” in- 
dicates that suppuration was decreased to 
grade 1 or 2 or remained in this range; “‘no 
improvement” indicates that the suppura- 
tion was of grade 3, 4, or 5, or changed from 
grade 1 or 2 to grade 3, 4, or 5. The suppu- 
ration in the wounds treated with chlor- 
amphenicol ointment was strikingly less 
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TABLE IV.—COMPARISONS OF APPEARANCE OF 
GRANULATIONS IN EXPERIMENTAL AND CON- 
TROL GROUPS 


Im- Not 


Comparisons proved improved X? 


Chloramphenicol 
in petrolatum 58 
Petrolatum 
Furacin soluble dressing. 
Carbowax 
Chloramphenicol 
in petrolatum 
Furacin soluble dressing. 
Petrolatum 
Carbowax 79 


65 P<0.001 


4.76 0.02<P<0.05 


4.13 0.02<P<0.05 


P<0.001 


pronounced than the suppuration in the 
control wounds (P<0.001). 

The influence of treatment on the appear- 
ance of the granulations is shown in Table 
IV. “Improvement” indicates that the 
granulations assumed the characteristics of 
grade 1 or that the granulations retained 
these characteristics; “‘no improvement” in- 
dicates that the characteristics of the granu- 
lations referred them to grade 2, 3, 4, or 5, 
or that the quality of the granulations de- 
creased from grade 1 to grade 2, 3, 4, or 5. 
The effect of the chloramphenicol ointment 
on the appearance of the granulations 
seemed to be almost as impressive as the 
effect on the suppuration (P<0.001). 

Grafting procedures were carried out 29 
times on 21 pairs of wounds. Three of the 
total 24 pairs were not grafted while the 
wounds were studied owing to insufficient 
supply of chloramphenicol ointment. Since 
it was shown in an earlier article of this series 
(17) that group A beta hemolytic strepto- 
cocci cause graft failure, 6 paired grafting 
procedures performed were excluded from 
the following analysis because either one or 
both of the wounds in the pair were infected 
with this kind of streptococcus at the time of 
grafting or at the first subsequent dressing 
change. This was done because it was 
thought that known bias should not be al- 
lowed to influence the result of the analysis. 
The technique of analysis of a paired series 
of wounds, when one of the wounds in each 
pair is characterized by a factor not influ- 
encing the other wound, has been described 
earlier (16), and the results are shown in 








TABLE V.—COMPARISONS OF GRAFT TAKES IN EX- 
PERIMENTAL AND CONTROL SERIES BY MEANS OF 
DIFFERENCES 


No. Mean Degrees 
Comparison of of of 

in pair series pairs differences freedom “‘t” a 
Chloramphenicol 

in petrolatum 

vs. petrolatum 23 14 22 4.57 P<0.001 
Furacin soluble 

dressing vs. 

carbowax.... 14 22 13. 2.59 0.02<P<0.05 


Table V. The grafts applied to the wounds 
treated with chloramphenicol ointment, on 
an average, showed a 14 per cent better take 
than the grafts applied at the same time to 
the accompanying control wound. This dif- 
ference is significant (P<0.001) and reflects 
the effect of chloramphenicol 1 per cent in 
petrolatum apart from its action against 
group A beta hemolytic streptococci. 

Severe local invasive infection did not 
occur in any of the chloramphenicol-treated 
wounds but occurred in one of the control 
wounds in association with infection by 
group A beta hemolytic streptococci. A more 
benign form of local invasive infection char- 
acterized by slowly increasing wounds owing 
to destruction of edges of applied grafts and 
by pale, swollen granulations occurred in 3 
chloramphenicol-treated wounds. This was 
associated with a pure, chloramphenicol re- 
sistant pseudomonas infection. This type of 
infection was also seen in the control wounds 
of the same patients, twice in connection 
with a Staphylococcus aureus-pseudomonas 
infection and once in connection with a 
Staphylococcus aureus-proteus infection. 

In a few instances, maceration of skin 
surrounding the wounds was noted. This 
occurred both in chloramphenicol-treated 
and control wounds and was apparently 
caused by excessively heavy impregnation 
of the fine mesh gauze. The maceration 
promptly disappeared when less heavily im- 
pregnated gauze was used. Marked suppura- 
tion caused maceration of surrounding 
skin in several control wounds. Despite pro- 
longed use, a local reaction to the chlor- 
amphenicol ointment in the form of rashes 
has not been noted. Similarly, systemic re- 
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actions in form of blood dyscrasias were not 
observed. Any adverse effects of chloram- 
phenicol on healing and epithelization could 
not be detected clinically. 

Quantitation of bacterial flora.—Dupli- 
cate samples for bacterial counts were taken 
from each wound in the pair on 7 occasions 
in 4 patients, giving a total of 28 specimens. 
Despite a large difference between the 
means, i.e., 200,000 micro-organisms in the 
chloramphenicol-treated group and 10,- 
000,000 micro-organisms in the control 
group, a significant difference could not be 
shown by means of the F-test (F =2.045; 
P>0.05). 

Absorption of chloramphenicol from 
wounds.—The absorption of chlorampheni- 
col into the blood stream from the wound 
surface was determined in three instances in 
different patients. In 1 instance, a micro- 
biologic technique was used and in 2 in- 
stances the chemical method proposed by 
Glazko and co-workers was followed. Blood 
samples were drawn by a strict aseptic tech- 
nique, and samples were obtained imme- 
diately prior to a dressing change after 1, 
2, 4, 6, 12, and 24 hours following the 
application of approximately 1 gram of 
chloramphenicol in ointment form. The 
assays for chloramphenicol content were 
performed on the serum. When the micro- 
biologic technique was used, no evidence of 
absorption was obtained. In the 2 trials 
with the chemical method, however, small 
amounts of chloramphenicol or its break- 
down products were detected in the serum. 
Amounts varying between 0.5 and 1.5 
micrograms per cubic centimeter were de- 
tected in the 4 and 6 hour specimens. Thus, 
there is evidence that chloramphenicol is 
released from the ointment base. Apparent- 
ly, the absorption was not very great, and 
therefore an influence on the control wound 
is unlikely. 

Chloramphenicol 1 per cent in vanishing cream. 
This type of chloramphenicol cream was 
used in a study of 10 pairs of wounds in 10 
patients. In 8 of these pairs, the chloram- 
phenicol cream was substituted for the 
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TABLE VIa.—INITIALLY CULTURED ORGANISMS IN THE SERIES COMPOSED OF FURACIN SOLUBLE DRESSING 
TREATED WOUNDS AND CARBOWAX TREATED WOUNDS 


—_—_____Furacin soluble dressing Carbowax 
Total No. Eliminated Persisting Total No. Eliminated Persisting 
Organisms AY R Ss R S R Ss R S R Ss 

Group A beta hemolytic 

SPCDIOCOCHUIN, co ca ccesecwetacess 
Other beta hemolytic streptococcus.. — 
Alpha and gamma hemolytic 

SGIIOOUENUN. wa canes ccexecesens 
Staphylococcus aureus coag. positive. 8 
OtheP MICKOCOCEE vo.c5s 6c: ce ee awe 
Coli aerogenes group ...essceccsece 1 
PHOtEUB.. o cccicvissccncescsescsccecs _ 
PSCUGOMONAS . cece cccscsccccvesens - 
Gram-positive rods. .......cceccess os 

SUN CMBN Kc dae cacengescsvensacins 11 

MOWMGicintededessnecdauckenses 42 25 17 40 21 19 
Percentage OF (Ot. © 6. occ0.cssccce 100 60 40 100 53 47 
X? (eliminated vs. persisting) =0.18; 0.5<P<0.7 (not significant) 
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TABLE VIb.—ADDED ORGANISMS IN THE SERIES COMPOSED OF FURACIN SOLUBLE DRESSING TREATED 
WOUNDS AND CARBOWAX TREATED WOUNDS 
Furacin soluble dressing Carbowax. 


Total No. Eliminated Persisting Total No. Eliminated Persisting 
Ss R S R S R S R S R Ss R 





Organisms 


Group A beta hemolytic 

SRE DUNCOCOE occ cos cantencawnen’ — 
Other beta hemolytic streptococcus.. 1 
Alpha and gamma hemolytic 

SUODOCUCOUD ovo ccckccdencseses — 
Staphylococcus aureus coag. positive. 5 
OUNCE RUCTOCOEEE 6 25.0 kc veces ccccece 5 
Coli: ACTOGENES GOUD: <...«.6 s6.0600000% _ 
PRG esis civnveaccesiseusseevass _ 
PUMNING Gs or ce neccincnexcesns _ 
Gram-positive rods ........0eeee005 _ 

NN Gd wan. we ress ccnucweeees 11 

fo ee eee eee Te 46 32 14 48 
PESCCRtARe OF WOGRE 6. o.5.6c cc ceecsescs 100 70 30 100 
X? (eliminated vs. persisting) = 1.16; 0.2<P<0.3 (not significant) 
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chloramphenicol ointment. Petrolatum was _ surrounding the wound and to applied grafts. 


applied to the control wounds. This made dressing changes difficult and 
Results. —Much less striking effects, both sometimes caused tearing of freshly applied 
bacteriologically and clinically, were ob- and healed grafts from the wound. 
served when using chloramphenicol in a Furacin soluble dressing. Eleven patients 
vanishing cream than when using chloram- _—- with extensive granulating areas resulting 
phenicol in petrolatum. Chloramphenicolin from full thickness burns were studied. The 
vanishing cream had the following disad- extent of both the wounds treated with 
vantages. It was less effective against infec- furacin soluble dressing and the control 
tion caused by group A beta hemolytic strep- | wounds in the same patients ranged between 
tococci than chloramphenicol in petrolatum. 1 to 12 per cent of the body surface, and the 
The cream dried out on the fine mesh gauze, = mean extent per wound was 4 per cent. Two 
and, even if the gauze was only lightly im- _ patients were studied for more than 50 


pregnated, drainage from the wound was’ days, 3 for 30 to 50 days, 5 for 10 to 30 
seriously impaired. It was common to find days, and 1 for less than 10 days. 

no stain by the exudate on the outer dress- Bacteriologic results.—The micro-organ- 
ings, but a thick layer of pusconcealed under _ isms cultured initially and the added micro- 
the fine mesh gauze. Furthermore, the im- organisms are recorded in Tables VIa and 
pregnated fine mesh gauze stuck to the skin VIb. They were distributed in an apparent- 
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TABLE VII.—COMPARISONS OF GRAFT TAKES IN 
EXPERIMENTAL AND CONTROL SERIES BY DIF- 
FERENCE BETWEEN MEANS , 


Mean Degrees 
Comparison take of 
between means No. Percent freedom ‘“‘t” 

Chloramphenicol 

in petrolatum.. 26 
Furacin soluble 39 1.25 

dressing 
Petrolatum 
Carbowax 


0.2<P<0.3 


35 1.22 0.2<P<0.3 


ly random fashion among the wounds treat- 
ed with furacin soluble dressing and the 
control wounds. The elimination of the 
initial flora is comparable in both groups of 
wounds, and the slight difference in favor 
of the furacin soluble dressing is not signifi- 
cant (Table VIa; 0.5<P<0.7). The added 
flora was also eliminated to approximately 
the same extent, and a slightly better elimi- 
nation from the control wounds is not sig- 
nificant (Table IVb; 0.2<P<0.3). 

Group A beta hemolytic streptococci were 
initially present on 2 of the furacin-treated 
wounds. These micro-organisms were elimi- 
nated from 1 of these wounds, but reappeared 
after being absent for 2 dressing changes and 
then persisted despite dressing changes every 
day or every other day for 14 days, when the 
study had to be discontinued. The other 
wound could not be freed from the organism 
despite 3 applications every other day. In 
the control group, 3 wounds were initially 
infected with group A beta hemolytic strep- 
tococci. All 3 strains persisted till the end of 
the study. In addition, group A beta hemo- 
lytic streptococci were added to a third 
furacin-treated wound, and they persisted 
till the end of study. Group A beta hemo- 
lytic streptococci were not added to the 
control wounds (Tables VIa and VIb). 

Staphylococcus aureus, coagulase posi- 
tive, was again the most frequently cultured 
micro-organism. All furacin-treated and all 
control wounds showed this micro-organism 
during the longer part of the study. Five of 
the initially cultured staphylococci were 
eliminated from the furacin-treated wounds 
but reappeared at a later time. Similarly, 5 
of the staphylococci cultured from the con- 


trol wounds were eliminated but reappeared 
subsequently (Tables VIa and VIb). Pseu- 
domonas and proteus species were found 
next in frequency to the coagulase positive 
Staphylococcus aureus. Most of these spe- 
cies persisted in both groups of wounds 
(Tables VIa and VIb). Elimination of added 
flora appeared to be better than the elimi- 
nation of initial flora, as in the case of the 
chloramphenicol study. 

Clinical results.—A comparison between 
the suppuration in the furacin-treated group 
and in the carbowax group is shown in 
Table III; suppuration was less marked on . 
the furacin-treated wounds than on the con- 
trol wounds (P<0.001). The influence on 
the appearance of the granulations is shown 
in Table IV. The difference was in favor of 
furacin soluble dressing but of question- 
able statistical significance (0.02 <P <0.05). 

In 9 patients, grafts were applied to both 
wounds on 17 occasions. Group A beta 
hemolytic streptococci were present in 3 
instances, and these were excluded from the 
analysis for reasons already mentioned. The 
mean of the differences in graft take between 
the furacin-treated and the control wounds 
was 22 per cent in favor of the former. This 
difference is of questionable significance 
(Table V; 0.02<P<0.05). 

Local invasive infection, owing to group 
A beta hemolytic streptococci, was seen in 
2 patients both in the furacin-treated and 
in the control wounds. In 1 of these patients, 
the tissue destruction and size of the wounds 
increased steadily despite dressing changes 
every other day, and the study had to be 
discontinued. In the other patient, the local 
invasive infection was brought under con- 
trol in both wounds by daily dressing chang- 
es. No difference could be detected between 
the clinical course of the furacin-treated 
wound and the control wound in either 
patient. 

Maceration ascribable to the action of 
furacin soluble dressing or to the carbowax 
control ointment was not seen. In a few’ 
instances, maceration due to excessive sup- 
puration was seen both in the furacin- 


















i cated and the control wounds. Sensitiza- 
{ on reactions of any sort against furacin 
s uble dressing or carbowax were not ob- 
s ved in any of the patients despite pro- 
| ged use. There did not appear to be any 
i: \ibiting effect of furacin soluble dressing 
« healing or epithelization. 

omparisons of chloramphenicol in petrolatum 
uw | furacin soluble dressing and of petrolatum 
«  carbowax. An attempt has been made to 
« pare the effects of chloramphenicol 1 
» cent in petrolatum with that of furacin 
s ible dressing and also the effects of the 
c .trol ointments with one another. These 
¢ parisons seemed possible for the follow- 
ii _ reasons: (1) the wounds were of com- 
} cable extent; (2) they were located on 
(same parts of the body, mainly on the 

ver extremities; (3) the patients received 

ilar systemic care; and (4) systemic anti- 

‘tics were not given. It must be empha- 

ed, however, that intersubject compari- 

is must be more cautiously interpreted 

in the intrasubject comparisons. The 

idies were not specifically designed for 

is type of comparison. Since they were 

rformed at different times, hidden bias 
«voring one or the other preparation could 
cusily have been introduced. In conse- 
quence, clear-cut conclusions about the rel- 
alive effectiveness of chloramphenicol and 
furacin cannot be drawn. The comparisons 
are presented with these aforementioned 
reservations. 

In Table III, a comparison is shown of 
the suppuration in the wounds treated with 
chloramphenicol and those treated with 
furacin soluble dressing. The difference was 
in favor of the chloramphenicol and seems 
to be of significance (0.001<P<0.01). 
Likewise, there seemed to be a difference of 
questionable significance in favor of the 
chloramphenicol as regards the appear- 
ance of the granulations (Table IV; 0.02< 
P<0.05). The mean graft take in the 
wounds treated with chloramphenicol in 
petrolatum was 94 per cent, and the mean 
take in the wounds treated with furacin 
was 90 per cent, and this difference of 4 


a, 
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TABLE VIII.—CORRELATIONS BETWEEN SUPPURA- 
TION AND GRAFT TAKES AND APPEARANCE OF 
GRANULATIONS AND GRAFT TAKES 


Correlation 
Correlations No. coefficient (r) FP 


Suppuration vs. graft takes.. 89 — 0.089 P>0.1 


Appearance of granulations 


WE CRANE CANES 6 6c cccces 89 —0.250 0.01<P<0.02 


per cent in favor of the chloramphenicol is 
clearly not significant (Table VII; P~0.2). 

In the comparisons of the control oint- 
ments, it appeared as though there were no 
differences in suppuration between petro- 
latum-treated and carbowax-treated wounds 
(Table III; 0.3<P<0.5). If the appear- 
ance of granulations was compared, how- 
ever, a significant difference in favor of the 
carbowax was noted (Table IV; P<0.001). 
There was no significant difference in graft 
takes (Table VII; 0.2<P<0.3). 

Correlations between the clinical appearance 
of the wounds and the take of grafts. Since the 
preceding analyses might indicate that 
grafts take better if the suppuration is mini- 
mal and the granulations have a “‘healthy”’ 
appearance, correlation coefficients were 
calculated for suppuration in grades versus 
graft takes in per cent and for appearance 
of granulations in grades versus graft takes 
in per cent. All grafting procedures, regard- 
less of local therapy, were included in these 
calculations except those performed in the 
presence of group A beta hemolytic strepto- 
cocci. A total of 126 grafting procedures 
were performed. On 37 occasions group A 
beta hemolytic streptococci were isolated. 
Therefore, 89 procedures remained for the 
analysis. The results appear in Table VIII. 
There did not seem to be a significant cor- 
relation between suppuration and graft 
takes (P>0.1). However, the correlation 
between the appearance of the granulations 
and the take of grafts seemed to be sig- 
nificant (0.01 <P<0.02). 


DISCUSSION 


It is very difficult to assess the importance 
of various pathogenic, potentially patho- 
genic, and saprophytic micro-organisms on 
granulating wounds. Probably one of the 








best gauges of their pathogenicity lies in 
their influence on the healing process or the 
take of grafts. The deleterious role of the 
group A beta hemolytic streptococci is well 
established in articles by Jackson and co- 
workers (15) and by our group (17). How- 
ever, a qualitative effect of other organisms 
has not been proved convincingly. Jackson 
and co-workers (14) believe that Pseudo- 
monas aeruginosa adversely affects the take 
of grafts, a belief that is shared by Brown 
(8). However, Ackman and co-workers and 
Gerrie merely consider pseudomonas organ- 
isms to be contaminants that have little or 
no adverse effect on the result of grafting. 
A specific effect of Staphylococcus aureus 
has not been shown, possibly because this 
organism is almost always present on gran- 
ulating burn wounds. In the report’ from 
our group on the pathogenicity of strepto- 
cocci (17), an effort was made to dissect 
possible deleterious influence on the take 
of grafts produced by other organisms, such 
as pseudomonas, proteus, Staphylococcus 
aureus, coagulase positive, and alpha, gam- 
ma, group C, and group D streptococci. It 
was not possible to show that any of these 
organisms exerted an influence on the take 
of grafts. It is conceivable, however, that 
these organisms and possibly others influ- 
ence the take of grafts in proportion to the 
total number of micro-organisms present, in 
contradistinction to the group A beta hemo- 
lytic streptococci that exert a deleterious 
effect when present. 

If these assumptions are correct, a prepa- 
ration of granulating surfaces for grafting 
should accomplish the prevention or re- 
moval of infection by group A beta hemo- 
lytic streptococci and a reduction of the rest 
of the microbial flora to minimal levels. 
The discussion of the effects of the anti- 
bacterial preparations studied will be based 
on these considerations. 

Bacteriologic aspects. Chloramphenicol in 
petrolatum was effective in eliminating 
group A beta hemolytic streptococci and 
also provided some prophylactic effect 
against infection with this micro-organism. 
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The effect of furacin soluble dressing was 
unsatisfactory in this respect. The effect o| 
chloramphenicol in petrolatum was less im- 
pressive with respect to the elimination of 
coagulase positive Staphylococcus aureus 
and pseudomonas species. In fact, elimina- 
tion of Staphylococcus aureus, coagulase 
positive, and pseudomonas species was no 
better in the chloramphenicol-treated 
wounds than in the control wounds. The 
majority of these initially sensitive organ- 
isms persisted on the wounds, and a large 
part of the persisting strains became resist- 
ant to chloramphenicol. The other micro- 
organisms seemed to be more easily elimi- 
nated from the chloramphenicol-treated 
wounds; these micro-organisms were strep- 
tococci other than the group A beta hemo- 
lytic variety, micrococci other than the 
coagulase positive Staphylococcus aureus, 
organisms belonging to the coli aerogenes 
group, proteus species, and the gram-posi- 
tive rods. However, in addition to the group 
A beta hemolytic streptococci, it seemed as 
if proteus species and the gram-positive 
rods were the only groups in which chlor- 
amphenicol was particularly effective in 
eliminating a larger part of the strains than 
disappeared from the control wounds. The 
over-all effect, however, is clear-cut. Chlor- 
amphenicol in petrolatum eliminated more 
initially present strains than were eliminated 
from the control wounds. 

Added flora disappeared more frequently 
than initia! flora both from chloramphenicol- 
treated and control wounds. This might be 
explained on the basis that the relatively 
small number of added micro-organisms 
have difficulties in establishing themselves 
among the large number of pre-existing 
micro-organisms, which have better adjust- 
ed themselves to the environment. The small- 
er number of strains added to the chloram- 
phenicol-treated wounds than to the control 
wounds may reflect a prophylactic effect of 
the chloramphenicol. Originally chloram- 
phenicol resistant strains seemed more read- 
ily to gain access to the chloramphenicol- 
treated wounds than to the control wounds. 


























nsitive strains gained access to the control 

suunds more readily. Surprisingly, how- 

‘r, it did not seem as if the resistant strains 

re more difficult to eliminate from the 

oramphenicol-treated wounds than the 
sitive strains with the important excep- 
1 of resistant pseudomonas species. 

'‘uracin soluble dressing did not eliminate 
re strains from the furacin-treated wounds 
n disappeared from the control wounds. 

e number of organisms added to ‘the 

acin-treated wounds and the control 

unds appears to indicate that furacin sol- 
e dressing did not have a prophylactic 
ct. 

\pproximately 90 per cent of the strains 

tially cultured from the chloramphenicol- 

ated wounds and their control wounds 
re sensitive to chloramphenicol. This is in 
reement with the findings reported by 
ilaski, Altemeier (3), and Rivera. The ap- 
arance of a sizable number of resistant 
ains during local therapy is not in agree- 
ent with Flint’s findings in a series of in- 

ted wounds including burns. Flint did 

ot find appearance of resistant strains. ‘The 

(ference may be explained as follows: (1) 
| lint used a 5 per cent chloramphenicol 
preparation while a 1 per cent ointment was 
used in this study, and (2) Flint preferred 
daily dressing changes while longer dressing 
iitervals were preferred in this study. 

The high incidence of strains resistant to 
furacin startled us in the beginning, since 
Shipley and Dodd reported a very low inci- 
dence of strains in vitro resistant to furacin 
soluble dressing. The susceptibility reported 
in vivo, however, was less than the in vitro 
sensitivity, but more than half of the strains 
were eliminated in Shipley’s study. The dif- 
lcrences in the percentages of sensitive or- 
ganisms can be explained from the fact that 
Shipley considered a zone of inhibition 1.0 
millimeter broad as proof of antibacterial 
action, while we have considered a larger 
zone necessary. There does not seem to be a 
large discrepancy between the proportion of 
strains eliminated by Shipley and Dodd 
(63 per cent) and the proportion eliminated 
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in our series (60 per cent). This does not 
seem to be significantly more than can be 
eliminated by dressing changes and mechan- 
ical cleansing alone. 

The elimination of approximately 50 per 
cent of the microbial strains from the control 
wounds, both in the chloramphenicol series 
and in the furacin series, indicates the bene- 
ficial effect of mechanical cleansing and 
dressing changes alone. This effect must 
always be taken into consideration when the 
effect of any specific action of antibacterial 
drugs is evaluated. 

Clinical aspects. The clinical effects of chlor- 
amphenicol in petrolatum were more ob- 
vious than the bacteriologic effects. Split 
thickness grafts took better on the wounds 
prepared for grafting with the chloram- 
phenicol ointment than on the control 
wounds. Although the difference in graft 
takes was small, the grafts on the chloram- 
phenicol-treated wounds usually took up to 
the wound edges or up to each other, while 
marginal graft losses almost always occurred 
on the control wounds. This led to less scar- 
ring on the chloramphenicol-treated wounds 
than on the controls. The amount of sup- 
puration in the chloramphenicol-treated 
wounds was strikingly less than in the con- 
trol wounds, and the appearance of the 
granulations was strikingly better in the 
chloramphenicol-treated wounds than on 
the control wounds. Following 59 dressing 
intervals of 4 days or more, 39 times the sup- 
puration was of grade 1 or 2 in the chlor- 
amphenicol-treated wounds, but only 5 times 
in the control wounds (x?=39; P<0.001). 
Following the same 59 dressing intervals, 34 
times the granulations were of grade 1 in 
the chloramphenicol-treated wounds but 
only 4 times in the control wounds (x?= 36; 
P<0.001). The distinct impression was 
gained that dressing changes. are required 
less frequently if chloramphenicol is used 
locally than if no antibiotics are used on the 
wounds. 

The clinical effects of furacin soluble dress- 
ing were also obvious. A beneficial effect on 
the take of grafts was evident, and a favor- 





230 Surgery, Gynecology e Obstetrics - February 1955 


able effect upon suppuration and appear- 
ance of granulations was unquestionable. 
The mean of differences in graft take in the 
furacin-treated wounds was 22 per cent and 
in the chloramphenicol-treated wounds 14 
per cent. The reason why the larger mean is 
statistically less reliable than the smaller is 
because the former represents fewer indi- 
vidual observations which were more widely 
scattered around the mean. The duration of 
the effect of furacin soluble dressing on the 
wounds seemed to be somewhat shorter than 
that of chloramphenicol. Following 33 dress- 
ing intervals of 4 days or more, only 14 times 
the suppuration was of grade 1 or 2 in the 
furacin-treated wounds and 3 times in the 
control wounds (x?=7.9; 0.001 <P<0.01). 
Following these 33 dressing changes, 14 
times the granulations were of grade 1 in the 
furacin-treated wounds and 8 times in the 
control wounds. This is not a significant dif- 
ference in favor of the furacin soluble dress- 
ing (x?=1.08; 0.2<P<0.3). From the 
studies of Bender and Paul, it is known that 
furacin is rapidly inactivated by tissue en- 
zymes. 

The comparisons between the effects of 
chloramphenicol in petrolatum and furacin 
soluble dressing seem to indicate that chlor- 
amphenicol improved the clinical appear- 
ance of the wounds more effectively than 
furacin soluble dressing, and also that the 
action of chloramphenicol is more prolonged 
than that of furacin. Any significant differ- 
ence in graft takes, however, was not ob- 
served. On the other hand, carbowax seemed 
to be a better application than petrolatum 
as judged by the clinical appearance of the 
control wounds. The superiority of chlor- 
amphenicol in petrolatum over furacin sol- 
uble dressing might be due to the superior 
antibacterial properties of chloramphenicol, 
while the superiority of carbowax over petro- 
latum could be due to the better physical 
properties of the carbowax. 

The clinical differences found in the chlor- 
amphenicol in petrolatum series as well as 
in the furacin soluble dressing series are dif- 
ficult to explain on the basis of a better elim- 


ination of species of micro-organisms froin 
the wounds treated with antibacterial drucs 
than from the control wounds. It seenis 
probable that the antibacterial drugs caused 
suppression of the growth and multiplication 
of the organisms present on the wounds 
without completely eliminating them. Fail- 
ure to establish a quantitative difference in 
the bacterial flora of the treated and control 
wounds may have resulted from insufficient 
sensitivity of the techniques used and the 
large differences between the duplicate 
samples from the same wounds and the large 
differences between the wounds in both ex- 
perimental and control series. In any case, 
this negative evidence does not eliminate 
the possibility that the locally applied anti- 
bacterial agents exerted their beneficial ef- 
fect by reducing the bacterial population 
quantitatively. Further studies are clearly 
indicated. 

Under the conditions of these studies, 
chloramphenicol ointment as well as furacin 
soluble dressing was superior to their respec- 
tive control preparations regardless of the 
mechanism of action. It must be remem- 
bered, however, that there are many other 
ways in which infected granulating areas can 
be prepared for grafting. Frequently changed, 
moist saline soaks are popular, they provide 
excellent drainage from the wounds, and 
achieve mechanical cleansing of the wounds. 
Frequently changed, occlusive pressure dress- 
ings with elevation and immobilization of 
the involved part, as suggested by Allen, 
Brown (7), and Altemeier (4), are also effec- 
tive and provide protection against added 
infection. 


CONCLUSIONS 


The local use of chloramphenicol in petro- 
latum on granulating surfaces in preparation 
for grafting seems to be of value. It has a 
prophylactic and therapeutic effect against 
infections with group A beta hemolytic 
streptococci and seems to suppress the total 
inoculum of bacteria on the wounds. It de- 
creases the suppuration from the wounds 
and helps in obtaining healthy granulations. 





\is permits longer intervals between dress- 
‘s. The use of furacin soluble dressing is 
o of value; but the prophylactic and ther- 
-utic effect against infection with group A 
a hemolytic streptococci seems to be in- 
licient. Both antibacterial agents seem to 
rove the take of grafts in the absence of 
up A beta hemolytic streptococci. 
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SARCOMA AND SARCOMA-LIKE PROLIFERATIONS 
OF THE ENDOMETRIAL STROMA 


I. A Clinicopathologic Study of 19 Mesodermal Mixed Tumors 


RICHARD E. SYMMONDS, M.D., and MALCOLM B. DOCKERTY, M.D., 


Rochester, Minnesota 


THE PRESENT INVESTIGATION was undertaken 
because it was believed that study of a rela- 
tively large series of patients with endome- 
trial sarcoma might reveal some common 
histopathologic denominator with a positive 
prognostic correlation. The study embraced 
the records and preserved surgical speci- 
mens in 43 cases of various types of endome- 
trial sarcoma. The patients had been seen 
and studied at the Mayo Clinic over the 
period 1910 to 1952 inclusive. During the 
same period, 9 additional patients exhibited 
benign endometrial stromal reactions which 
gave rise to difficulties in diagnosis. 

The following classification, evolved in 
the course of our study, appeared to be prac- 
tical from a clinicopathologic viewpoint: 


I. Sarcoma of the endometrial stroma. 

A. Fibromyxosarcoma—occurring in pure form or, 
occasionally, in an endometrium which presented 
an apparently independent focus of carcinoma, 
15 cases. 

B. Carcinosarcoma—those tumors exhibiting, at the 
time of examination, an intimate mixture of car- 
cinomatous and sarcomatous elements but lacking 
heterotopic or ““dysontogenetic” elements, 9 cases. 

1. Mesodermal mixed tumors—those containing 
malignant heterotopic tissues, particularly rhab- 
domyosarcoma, 19 cases. 

II. Sarcoma-like proliferations of the endometrial 
stroma. 

A. Stromal hyperplasia, 3 cases. 

B. Stromal endometriosis, 6 cases. 


Abridgment of thesis submitted by Dr. Symmonds to the Fac- 
ulty of the Graduate School of the University of Minnesota in 
partial fulfillment of the requirements for the degree of Master of 
Science in Obstetrics and Gynecology. 

From the Sections of Obstetrics and Gynecology and of Sur- 
gical Pathology, Mayo Clinic and Mayo Foundation, Rochester, 
Minnesota. 


In the present communication mesoder. 
mal mixed tumors will be discussed in some 
detail. We shall endeavor to cover remaining 
categories in comparable fashion later. 


INCIDENCE 


The incidence of mesodermal mixed tu- 
mors is impossible to ascertain from the liter- 
ature, since authors employ different criteria 
for diagnosis. There is general agreement, 
however, on the relative frequency of sites of 
involvement. Wurtz’ series of 19 cases is 
representative; 15 of these tumors were cor- 
poreal, 2 cervical, 1 vaginal, and 1 (imper- 
fectly documented) adnexal. In our materi- 
al, 19 mesodermal mixed tumors fell within 
the clinicopathologic classification given in 
the foregoing paragraphs. They were en- 
countered over a 43 year period of surgical 
practice (1910 to 1952). Three tumors in- 
volved the vagina and 16 the uterus. Of the 
latter, 1 tumor certainly, and 1 possibly, 
arose from the cervix. These 19 tumors com- 
prised 44 per cent of our series of endome- 
trial sarcomas. One was encountered for 
every 345 cervical, and for every 143 endo- 
metrial, carcinomas. 

Age. The 3 vaginal tumors in our series af- 
fected infants 12, 15, and 24 months of age, 
respectively. One cervical primary growth 
arose in a 17 year old girl. By contrast, pa- 
tients with corporeal tumors of this type 
ranged in age from 40 to 75 years; the av- 
erage age was 61 years. These findings are in 
keeping with the observations of Meikle and 
of Ober and Edgcomb. 
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TABLE I.—MESODERMAL MIXED TUMORS OF THE UTERUS, CERVIX, 
COMPARABLE CLINICAL AND PATHOLOGIC DATA 


Post 
menopause 


Yes 
Rad. 1925 


Yes 
Rad. 1924 


Yes 


Yes 
Yes 


No 
Yes 
Rad. 1939 


\bbreviations: 


l'AH; SO, total abdominal hysterectomy with bilateral salpingo- 


oophorectomy, 
V.H., vaginal hysterectomy. 
Ro, x-ray. 


Treatment 
previous 
to MC 


None 


D&C 
Radium 


None 


None 


None 


D&C 


None 


Local exc., 
Rad. Ro. 


Rad. 
None 
Local exc. 


x3 


None 


Interval, op. 


— Last report____ to report 


Operation Radiation Living Dead yrs. mos. 


10-35 
TAH; SO 


8-30 
D&C 
9-30 
TAH; SO 


11-47 
TAH; SO 


4-33 
TAH; SO 


1-39 
D & C Neg. V.H. 
11-52 

TAH; SO 


8-47 
Emerg. 
TAH; SO 


Postop. 10-50 15 


Preop. 


None 


None 


Postop. 


None 


None 


10-48 


Local exc. Postop. 


4-42 
TAH; SO 


3-32 
TAH; SO 


12-28 
TAH; SO 


11-46 
Local exc. 
(incompl.) 


5-50 

Local exc. x4 
TAH 
Vaginectomy 


11-15 
V.H.; SO 


5- 
D&C 


Postop. 


10-43 
V.H. 


11-24 
Laparotomy 


12-28 
TAH; SO 
10-52 
TAH; SO 


None 


None 


Postop. 


None 11-52 


Rad., radium. 
D & C, dilatation and curettage. 


AND VAGINA. 


Micro. Grade 


Striated 
myoblasts 


Striated 
myoblasts 


Striated 
myoblasts 


Striated 
myoblasts 


Striated 
myoblasts 


Striated 
myoblasts 


Striated 
myoblasts, 
adenoacanthoma 


Striated 
myoblasts, 
adenoacanthoma 


Osteogenic 
sarcoma, 
adenocarcinoma 


Chondrosarcoma, 
adenocarcinoma 


Striated 
myoblasts 


Striated 
myoblasts 


Striated 
myoblasts 


Immature 
myoblasts, 
adenocarcinoma 


Immature 
myoblasts, 
adenocarcinoma 


Immature 
myoblasts, 
adenocarcinoma 


Immature 
myoblasts 


Immature 
myoblasts 


Immature 
myoblasts 


Dates stand for month and year: 9-30—Sept. 30. 


MC, Mayo Clinic. 
* previously reported. 
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Fic. 1. Case 13. Mesodermal mixed (botryoid) sar- 
coma, grade 4, of the vagina. Typical semitranslucent 
“grapes.” 


Parity. Thirteen of our patients were mar- 
ried and 11 of these had borne viable off- 
spring. Thus, the tumors did not tend to af- 
fect fertility. 


MENSTRUAL HISTORY 


Perhaps significantly, a history of previ- 
ous menstrual abnormality was elicited from 
8 of the 16 adult patients. Although possibly 
accountable to the climacteric in 4 cases, in 
4 the abnormality appeared early and in 
such refractory form that radium or roent- 
gen therapy was necessary to control severe 
bleeding. These treatments had been ad- 
ministered 6, 10, 10, and 13 years prior to the 
time when the diagnosis of uterine sarcoma 
was made. There was no conclusive evidence 
that sarcoma was induced by irradiation. 
However, Thornton and Carter, MacFar- 
lane, and Speert and Peightal observed a 
similar sequence of events which they con- 
sidered to represent an incidence of malig- 
nant change too high to be coincidental. It 
is plausible that patients who have meno- 
metrorrhagia sufficiently severe to require 
irradiation are those with an inherent uter- 
ine inadequacy or tendency to the develop- 
ment of sarcoma and other uterine malig- 
nant tumors. 


SYMPTOMS AND SIGNS 


No symptoms, and very few signs, distin- 
guish mesodermal mixed tumors from other 
malignant growths of the uterus. Meno- 
metrorrhagia has been mentioned. Post- 
menopausal bleeding, an initial symptom in 
7 cases, eventually was a complaint of all of 


the older patients. Often it was preceded by 
a malodorous discharge, which sometimes 
was present for prolonged periods. Eight 
patients complained of pelvic pain. Five had 
passed large necrotic fragments of tissue, a 
manifestation observed infrequently in cases 
of uterine carcinoma. 

Physical findings were likewise so unchar- 
acteristic that in only 2 cases was the correct 
diagnosis made clinically (2 botryoid vagi- 
nal tumors). Concerning several of the 11 
enlarged uteri, notes were made regarding 
unusual softening resembling that of preg- 
nancy. Five tumors were indeed ‘“‘present- 
ing’’ through an effaced cervix and 4 addi- 
tional growths could be ‘‘seen through the 
glass darkly,” so to speak. 


PATHOLOGIC FEATURES 


Specimens taken for biopsy were available 
in 4 cases and larger specimens, consisting 
of the uterus, tubes, ovaries, and vaginal 
cuffs, in the remainder. Of 13 measurable 
tumors the average dimensions were 6 by 
6 by 4 centimeters. The smallest was a 
growth, 3 centimeters in diameter, which 
completely filled the vagina of an infant. 
All tended to be globular and polypoid, and 
2 of the vaginal examples were character- 
istically grapelike. Figure 1 illustrates such 
a tumor of the vagina and Figure 2 an un- 
usual one of the uterus. A section of the latter 
tumor is represented in Figure 3. Lobulation 
was a feature of some fundal tumors. An 
origin from narrow-based or broad-based 
pedicles was noteworthy and the corporeal 
examples exhibited the accepted predilec- 
tion for attachment to the posterior rather 
than to the anterior wall. 

Cut surfaces of the tumors were pinkish 
white and the tissue was of brainlike con- 
sistency except where darkening from hem- 
orrhage and necrosis had occurred with 
prolapse. Gelatinous foci of myxomatous 
tissue were found in practically all speci- 
mens. A smooth, glistening outer surface 
served to distinguish the tumors from the 
average endometrial carcinoma. Glass and 
Goldsmith were impressed with the high 
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Fic. 2. Case 6. Mesodermal mixed sarcoma, grade 4, of the uterus. The 
botryoid appearance of the upper portion is unusual. Attached by a nar- 
row pedicle posteriorly and with necrosis of the portion prolapsing through 
the dilated cervix, this tumor is typical of many sarcomas which arise 


in the endometrial stroma. 


idence of cystic degeneration within the 

stance of tumors but we could not verify 

s finding in our series. 

In contrast to the observations of Duggan, 

of the 19 tumors in our series gave evi- 

nce of aggressive tendencies, clinically 

id at operation. This evidence consisted of 

idominal secondary growths in 2 cases, 

tension into a broad ligament in 2, and 
yometrial invasion in the remainder. 

The bulk of each tumor was composed of 
highly malignant fibrocellular or fibromyx- 
omatous tissue. Pleomorphism was pro- 
nounced, small and large round cells and 
spindle cells intermingling with elements 
possessed of long anastomosing processes. 
Some of the last exhibited giant forms with 
cosinophilic cytoplasm. Vessels were abun- 
dant and thin-walled. A scattering of lym- 
phocytes was noted in most microscopic 
fields. 

The presence within the tumors of malig- 
nant tissue which was dysontogenetic as re- 
gards the endometrium was a sine qua non for 
diagnosis. This heterotopic tissue took the 
form of malignant striated muscle, cartilage, 
and bone. In Cases 3, 6, 7, 8, 12, and 13, 
clusters of malignant striated muscle cells 
were found without much difficulty, the tu- 
mor in Case 7 being almost a pure rhabdo- 
myosarcoma (Fig. 4). In Cases 1, 2, 4, 5, 


and 11, the growths had been previously 
classified as fibromyxosarcomas or carcino- 
sarcomas. Prolonged microscopic search, in 
which the oil immersion objective was used, 
revealed unmistakable cross-striated cells in 
these 5 tumors. In 6 additional cases (14 to 
19 inclusive) the diagnosis of mesodermal 
mixed tumor was based on the frequent 
finding of spindle cells with eosinophilic 
staining cytoplasm often streaming out in 
straplike or teardrop forms. Longitudinal 
striations were demonstrable as well as fine 
cytoplasmic granules and globules. Shapiro, 
Stout, and Rakov, on the basis of cytologic 
studies, and Murray and Pogogeff and Mur- 
ray, employing tissue culture methods, have 
shown conclusively that these cells are in 
fact embryonic rhabdomyoblasts which are 
in a stage prior to the development of cross 
striations. Murphy, Broders, and one of us 
(Dockerty) have observed comparable eo- 
sinophilic granules and globules in myo- 
blastomas. Hill and Miller noted their 
presence in mesodermal mixed tumors. 
Further study of the tumors in Cases 14 
to 19 might reveal cross-striated cells but 
that such a time-consuming investigation 
would be impracticable is indicated by the 
experience relative to Figure 5. This clearly 
striated cell was found in the first fresh 
frozen section in Case 3. In subsequent 
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Fic. 3. Case 13. Portion of mesodermal mixed sarcoma, 
grade 4, of the vagina (Fig. 1). Typical embryonic myx- 
omatous tissue which accounts for the gelatinous, translu- 
cent gross appearance. Hematoxylin and eosin, X75. 


study of more than 50 sections, other cells 
with convincing cross-striations were not 
found. Other cellular characteristics are 
represented in Figures 6, 7, and 8. 
Well-differentiated cartilage was encoun- 
tered only in Case 10 (Fig. 9). Liebow and 
Tennant reported its presence in 46 of 65 
corporeal tumors recorded in the literature. 
The presence of osteogenic sarcoma, the 
incidence of which was given as 10 per cent 
by Glass and Goldsmith, was verified in 
only 1 of our cases (Case 9, Fig. 10). In an 
additional case, to be recorded later, cellu- 
lar osteoid was seen in an extension into 


Fic. 4. Case 7. Rhabdomyoblasts with prominent nu- 
cleoli and fibrillary, granular, eosinophilic cytoplasm. 
Vacuoles in the cells on the right and many eosinophilic 
inclusions in the giant cell in the upper left. Hematoxylin 
and eosin, X480. 


* 


Fic. 5. Case 3. Gross striations in large strap cell found 
in mesodermal mixed sarcoma, grade 4. Cell in lower 
center contains several eosinophilic inclusions character- 
istic of many myoblasts. Hematoxylin and eosin, X700. 


the broad ligament of a histologically be- 
nign tumor of the endometrial stroma. 

Malignant fatty tissue (liposarcoma) was 
not identified in any of our tumors. 

From our studies it appears that all of the 
malignant heterotopic components in the 
sarcomatous portions of our tumors could be 
traced, in point of origin, to malignant 
metaplasia of pluripotential myxomatous 
spindle cells. Nicholson and Liebow and 
Tennant have made similar ‘observations. 

An epithelial component existed in 14 of 
the 19 tumors in our study. In 7 it took a 
form resembling endometrial or endocervi- | 
cal glandular inclusions while in the re- 
mainder it was frankly adenocarcinomatous. 
Five of the carcinomas occurred with rhab- 
domyosarcomas, 1 with osteogenic sarcoma, 
and 1 with chondrosarcoma. 

Features emerging from attempts at grad- 
ing the neoplasms by the Broders method 
were complicated by discrepancies which 
sometimes existed between the differenti- 
ation manifest in the sarcomatous and in the 
carcinomatous portions of the same tumor. 
All lesions were ascertained to be of malig- 
nancy grade 2 or higher. Growths in which 
myxomatous tissue was found could contain 
portions of a deceptively benign appearance, 
a fact much emphasized by Amolsch. 

Opportunity for studying terminal phases 
of the disease was afforded in only 3 in- 
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ic. 6. Case 16. Section of mesodermal mixed sarcoma, 
de 2, featuring fibromyxosarcoma and numerous 
‘re, oval, and round rhabdomyoblasts. Hematoxylin 
| eosin, X55. 


inces. When the patient of Case 7 was 
.bjected to laparotomy 4 months after pan- 
sterectomy, metastatic rhabdomyosar- 
»ma and adenoacanthoma of the omentum 
id intestines were found. In Case 14, simi- 
rly, extensive abdominal rhabdomyosar- 
mmatosis developed. In Case 17, omental 
bromyxosarcomatous metastasis developed 
om a primary rhabdomyosarcoma. The 
iicidence of local recurrence has been re- 
ported by Glass and Goldsmith to be more 
‘han 50 per cent. True metastasis was ob- 
served by the same authors in a similar 
percentage of cases. In one of the cases in 
cur group multicentric vaginal ‘‘recur- 
rences” suggested multicentric origin of a 
hotryoid rhabdomyosarcoma. 


!REATMENT 


It is generally agreed that the minimal 
primary treatment of mesodermal mixed 
tumors of the corpus and cervix uteri should 
consist of total abdominal hysterectomy and 
bilateral salpingo-oophorectomy. That local 
excision represents inadequate treatment 
was manifest in the present series; prompt 
recurrence and death occurred in all cases 
in which the patients originally had been 
subjected to minor surgical procedures, re- 
gardless of the adequacy of subsequent tissue 
sacrifice. Local removal of a necrotic, pro- 
lapsing tumor is considered advisable to rid 
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Fic. 7. Case 7. Mesodermal mixed sarcoma, grade 4, 
of uterus. Carcinoma, grade 2, fibromyxosarcoma, and 
rhabdomyosarcoma. Cross striations in all of long strap 
cells seen at the right. Hematoxylin and eosin, X75. 


the inoperable patient of an offensive dis- 
charge, to control bleeding, and also to pre- 
pare operable patients for more definitive 
procedures. 

In 7 cases of the 19, postoperative radia- 
tion did not appear to delay the appearance 
of recurrent tumors or to retard their estab- 
lished growth. This is contrary to the ex- 
perience of Ruch. Nevertheless, in hopeless 
cases we recommend roentgen or radium 
therapy in order to utilize every conceivable 
therapeutic procedure to obtain palliation. 


Fic. 8. Case 7. Squamous cell epithelioma and rhab- 
domyosarcoma resulting from metastasis to the omentum 
from a mesodermal mixed sarcoma, grade 4, which con- 
tained rhabdomyosarcoma, adenoacanthoma (grade 2), 
and fibromyxosarcoma. Even at this low magnification 
striation can be seen in some of the strap cells to the left 
and also below the island of squamous cells. Hematoxylin 
and eosin, X90. 
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Fic. 9. Case 10. Mesodermal mixed sarcoma, grade 4, 
featuring fibromyxosarcoma and a large area of chondro- 
sarcoma, grade 1. Hematoxylin and eosin, X75. 


Total abdominal hysterectomy together 
with bilateral salpingo-oophorectomy was 
performed in 12 cases. However, in 2 of 
these (Cases 13 and 18) it was done with 
reluctance because of the patients’ age and 
not until after several minor surgical pro- 
cedures had failed. Of 10 patients subjected 
to total abdominal hysterectomy as an ini- 
tial procedure, 4 survived from 9 to 19 years 
after operation. Three patients underwent 
vaginal hysterectomy because they were 
considered to constitute poor surgical risks. 
These lived from 6 months to 2% years 
thereafter. Vaginal hysterectomy should be 
considered for the elderly patients and for 
those who constitute poor risks, in prefer- 
ence to reliance on radiation therapy alone. 
Despite the fact that vaginal tumors, par- 
ticularly, remain localized for prolonged 
periods, they are never cured by radiation 
therapy or by local excision. Very radical 
surgical procedures should be attempted ini- 
tially on some of these unfortunate patients; 
that is, total hysterectomy with partial or 
total vaginectomy, eventration, and so on. 
Ober and Edgcomb recently have stated 
that the patient in the case originally re- 
ported by Ulfelder and Quan is still alive. 
This is the first recorded instance of a pa- 
tient with a vaginal or cervical mesodermal 
mixed tumor surviving for 5 years. The 
tumor originated in the vagina of a girl, 26 
months old, and was removed by abdomino- 


Fic. 10. Case 9. Osteogenic sarcoma and adenocar- 
cinoma in a mesodermal mixed sarcoma, grade 2. Hema- 
toxylin and eosin, X55. 


perineal hysterectomy and vaginectomy. In 
1 of the present cases (Case 13), after 4 local 
excisions of recurrent polyps, the patient 
was subjected to panhysterectomy and vag- 
inectomy. Since the tumors occur when the 
patients are relatively young, surgical oper- 
ation of this type obviously is contemplated 
with great reluctance. 


PROGNOSIS 


Of the 19 patients, 2 of those living at the 
time of the last report (Cases 6 and 19) were 
followed less than a year and there were 2 
(Cases 2 and 17) operative deaths (10.5 per 
cent). Eleven (Cases 3, 5, 7, 8, 11, 12, 13, 14, 
15, 16, and 18) died within 40 months or 
less (average 1314 months) following sur- 
gical operation. Four patients (Cases 1, 4, 9, 
and 10) at the time of follow-up were living 
9 to 19 years after operation. Most writers, 
from study of collected cases, have con- 
cluded that a mortality of 90 to 95 per cent is 
associated with mesodermal mixed tumors. 
Only 3 cases have been reported in the liter- 
ature in which the patients have survived 
more than 5 years (Hartfall, von Franqué, 
and Perry); the great majority have died in 
less than 1 year. Careful analysis revealed 
little to explain the long survival of 4 pa- 
tients in this series. Each had undergone 
total abdominal hysterectomy, and follow- 
ing this, 2 had been subjected to roentgen 
therapy. The grade of malignancy of the 
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.eoplasms in the 4 cases in which the pa- 
ents survived was as follows: in 2 cases, 
rade 4; in 1 case, grade 3, and in 1, grade 2. 
.lthough the stage of uterine involvement 
ypears to figure significantly in the prog- 
ysis, 1 surviving patient (Case 1) had a 
:mor which had infiltrated the posterior 
erine wall nearly to the serosal surface. 
. 3 of the survivors there was little or no 
vometrial extension of the malignant proc- 
s. The tumors of the 4 long term survivors 
mtained rhabdomyosarcoma with striated 
lls (2 patients), chondrosarcoma (1 pa- 
‘nt), and osteogenic sarcoma (1 patient), 
ingled with myxomatous tissue (4 pa- 
‘nts), and adenocarcinoma (2 patients). 
hus, the presence of rhabdomyosarcoma 
‘r se does not indicate a hopeless prognosis. 
rom our limited series, it appears that 
me hope exists for survival of a patient, re- 
irdless of cellular constituents, providing 
1ere is no serosal or other extrauterine ex- 
nsion of the tumor. Such an outlook is 
ymewhat brighter than that indicated by 
lective reviews of reported cases. 


UMMARY AND GENERAL IMPRESSIONS 


1. Of 19 cases of mesodermal mixed tu- 
‘nor, in 16 the uterus was involved and in 3, 
ihe vagina. One of the 16 tumors of the 
itterus could be definitely stated to have 

riginated in the cervix. 

2. Any tumor which contains malignant 
heterotopic tissue such as cartilage, bone, or 
fat (or all 3) in combination with myxo- 
matous tissue, epithelial elements, or rhab- 
domyosarcoma (or all 3) is considered to be 
a mesodermal mixed tumor. Immature 
rhabdomyoblasts, either with or without 
cross striations, are sufficiently characteristic 
to confirm the presence of rhabdomyosar- 
coma. 

3. Many tumors classified as instances of 
sarcoma or carcinosarcoma of the endo- 
metrium will be found to contain fibromyx- 
omatous portions and epithelial elements. A 
fair number of these, on careful study, will 
be found to contain other heterotopic tis- 
sues. Identical clinical features and gross 


appearance of these tumors are additional 
manifestations of the close relationship of 
the mesodermal mixed tumors to other 
stromal malignant tumors. 

4. Although the clinical features ‘are not 
diagnostic of sarcoma as such, this diagnosis 
should be considered in any case in which 
there is a history of vaginal discharge, meno- 
metrorrhagia, and passage of tissue, and in 
which a soft, rapidly growing and frequently 
prolapsing uterine tumor is discovered. Vag- 
inal tumors occur in infants and children; 
cervical tumors, in women in active men- 
strual life, and corpus tumors chiefly after 
menopause. 

5. As a minimum, treatment should con- 
sist of total abdominal hysterectomy with 
bilateral salpingo-oophorectomy. More rad- 
ical surgical measures should be attempted 
as the primary treatment for patients with 
vaginal mixed tumors, since all other modes 
of treatment have failed. Postoperative and 
palliative roentgen therapy are of question- 
able value but should continue to be used . 
until the effect can be determined. 

6. Three patients whose cases have been 
reported by others have lived 5 years or 
more after removal of mesodermal mixed 
tumors of the uterus. Four patients in this 
series have survived from 9 to 19 years fol- 
lowing operation. Of these 4 patients, 2 who 
survived after operation for 18 and 15 years 
respectively, had tumors containing striated 
muscle; these are the first survivors on rec- 
ord when this element was present. Only 1 
patient with a mixed mesodermal tumor of 
the vagina has been reported to have sur- 
vived for 5 years. 

7. Prognosis is poor but not as hopeless 
as previous reports would indicate. The 
amount of uterine involvement by the tu- 
mor appears to have greater prognostic 
significance than does the grade of the 
malignancy. 
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EDITORIALS 





CUTE PANCREATITIS AND THE LABORATORY 


)BERT ELMAN, M.D., F.A.C.S., St. Louis, Missouri 


(— ADVANCES in clinical medicine and sur- 
ry made possible by the laboratory have, 
course, been legion. This has been so true 
it surgeons have been led to accept the 
sults of many laboratory determinations 
critically and without regard to the pos- 
ility of error. Moreover, it is a basic prin- 
le that most clinical laboratory deter- 
inations should be counted as an adjunct 

a complete personal history, a careful 

‘dside examination, and sound clinical 
\ dgment, and defer to the latter when con- 
‘ict occurs. These general remarks apply in 
)) ticular to the diagnosis and treatment of 
acute pancreatitis. 

Before the extensive use of the amylase 
test for the diagnosis of acute pancreatitis, 
this disease was encountered rarely and then 
aunost entirely either at operation or at 
autopsy and, unfortunately, sometimes at 
both. As late as 1940 George Finney cited 21 
experiences in which at operation acute pan- 
creatitis was observed, in only 1 or 2 of 
which was the diagnosis even suspected be- 
fore operation. Nine of the 21 patients died 
following the abdominal procedure. Many 
other similar reports can be found in the 
earlier literature. This situation has now 
changed so remarkably that a presumptive 
diagnosis of acute pancreatitis can be and is 
now being made at the bedside by the proper 
use of the amylase or lipase test. A large 
number of observations have now shown 
fairly conclusively that this disease is much 
more common than was formerly suspected, 
that the attack tends to subside spontane- 


ously in nearly all cases, and that early 
operation usually has little to offer, at least 
in terms of therapy. As a result, most sur- 
geons confronted by a patient with acute 
abdominal manifestations in whom a high 
serum amylase is found will not operate, 
expecting that with adequate nonoperative 
therapy the attack will subside in a satis- 
factory manner. While this is a common and 
gratifying experience, there are exceptions, 
a few patients in whom such a plan may 
lead to a tragic mistake. On occasion though 
a patient may exhibit a rather high level of 
serum amylase, acute pancreatitis may not 
be present but rather some other acute ab- 
dominal disease such as intestinal strangula- 
tion or perforated peptic ulcer. In such cases, 
not only is emergency operation often cura- 
tive but on the other hand observation and 
nonoperative therapy may lead to a fatality. 

Such an experience is probably rare,’ but 
it does occur, and its possibility must be 
realized more widely. If the clinical picture 
of the patient is such that intestinal strangu- 
lation or another true surgical emergency is 
strongly suspected, operation should be car- 
ried out regardless of the results of labora- 
tory tests. If the patient is desperately ill and 
a full scale exploration is considered too 
hazardous, one can make a small opening in 
the epigastrium under local anesthesia in 
order to confirm or exclude the diagnosis of 


1Keith, Zollinger, and McCleery found no serum amylase 
elevations in 40 patients with acute nonpancreatic abdominal 
disease, including high intestinal perforations and strangulated 
small intestine, even though peritoneal fluid obtained in several 
by tapping showed a high concentration of this enzyme. 
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pancreatitis, since this disease is nearly al- 
ways associated with telltale areas. of fat 
necrosis. 

Under what circumstances and for what 
reasons may a patient with a normal pan- 
creas exhibit a high blood amylase level? 
Aside from the obvious presence of parotitis, 
several possibilities come to mind. An im- 
portant one is the likelihood, not generally 
known, that the injection of an opiate will of 
itself induce an increase, sometimes pro- 
nounced, in the serum amylase level. ‘This 
observation was probably first made by 
Lagerlof in 1945, but was clearly demon- 
strated in 1951 by Gross, Comfort, Mathie- 
son, and Power, who observed serum amy- 
lase and lipase rises in 6 patients following 
the administration of codeine. In 1 case 
there was a ten-fold increase promptly after 
the injection of 2 grains of the drug. They 
emphasized clearly how this phenomenon 
might lead to an erroneous diagnosis of 
pancreatitis. Similar studies in a larger 
number of patients given morphine were re- 
cently reported by Wapshaw. A second, and 
probably less important, factor is the possi- 
bility that a serum amylase elevation may be 
due to retention of the enzyme because of 
transient anuria and/or renal failure to 
clear it. A third reason is, of course, a mis- 
take in the technique of the determination, 
for it takes only a tiny contamination with 
saliva to give a falsely high amylase value. 
In view of these possible sources of error, it 
would appear wise to repeat the test, espe- 
cially after the effect of an opiate has sub- 
sided, before drawing definite diagnostic in- 
ferences. 

There is still another consideration of 
possible significance in meeting this prob- 
lem. The early serum amylase level at the 
height of a really severe attack of pancreati- 
tis is usually 10 to 30 times the normal, 
whereas in a patient desperately ill with, say 
intestinal strangulation or perforated ulcer, 
the value, if elevated at all, will probably 
not be more than 2 to 5 times the normal. 
While apparently few observations have 
been recorded of serum amylase values in 


intestinal strangulation, two good studics 
have appeared of perforated peptic ulcer. 
The first (6) in 1939 described 17 cases in 3 
of which the serum amylase was only slightly 
higher than normal. The diagnosis was 
made at operation in all but 1 case, a pa- 
tient in whom the value of serum amylase 
was 3 times normal. This led to a diagnosis 
of acute pancreatitis, as a result of which the 
patient was not operated upon and diced 
later, the diagnosis being made at autopsy. 
The second report (5) in 1950 described 3 
cases in which the serum amylase values 
were 3 to 5 times normal and cited 8 other 
cases out of 17 in which the value varied 
between 50 and 320 (normal =150). Con- 
sidering the severity of the patient’s symp- 
toms alone, therefore, the relative degree of 
an early rise in the serum amylase at the 
height of the attack should give a clue as to 
the significance of the laboratory test in 
deciding if he has acute pancreatitis. 

In any case, the general principle must 
again be emphasized, that no laboratory 
determination should be accepted as an 
automatic and completely certain method of 
clinical diagnosis. The decision as to whether 
or not the patient needs an emergency ab- 
dominal operation is a crucial one. In mak- 
ing such a decision, all factors must be taken 
into account and not solely a number which 
is given over the telephone or which ap- 
pears on a slip of paper. 
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TREATMENT OF INCURABLE CANCER 
)F THE COLON AND RECTUM 


.. V. BRINDLEY, M.D., F.A.C.S., Temple, Texas 


HE TREATMENT Of the patient with an in- 
urable disease is an important phase of 
iedicine. The physician appreciates the 
ilue of therapy in diabetes mellitus, in 
ironic heart disease, and in many other 
ithologic conditions. He may, however, 
elieve that nothing of value can be done 
x the patient with incurable cancer. Cer- 
ainly, such a point of view often is errone- 
us, and the primary objective of this edi- 
orial is to emphasize the fact that proper 
herapy can do much for this type of pa- 
ent. The problem presented is the care of 
srobably 70,000 persons in this nation with 
ncurable cancer of the colon and of the 
ectum. 

In America, today, cancer is the second 
‘reatest cause of death. The colon and the 
rectum are the fifth most frequent sites of 
involvement, and 10 per cent of all cancers 
are located in the large intestine. It has 
been estimated that approximately 35,000 
Americans die of carcinoma of the large 
»owel each year. If 60, or more, per cent of 
(hese unfortunate persons with cancer of the 
colon and rectum are doomed to die of their 
disease, it is the obligation of the medical 
profession to provide all judicious measures 
available which will add to the comfort 
and prolong the life of these patients. 

It should be recognized that a carcinoma 
of the large intestine is a relatively slow- 
growing malignant lesion. After the lesion 
becomes incurable, the patient with cancer 
in this site may live from 1 to 5, or even 
more, years. Much in a palliative way can 
and should be done for him. Palliation 
should provide the institution of proper 
measures for the incurred complication; the 
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more frequent complications being due to 
obstruction, hemorrhage, metastasis, ex- 
tension to contiguous organs, perforation, 
peritonitis, ascites, pain, anemia, general 
debility, and psychoneurosis. Some of the 
procedures available to alleviate or correct 
these complications, at least temporarily, 
may include a resection of the lesion, an 
entero-anastomosis, colostomy, roentgeno- 
therapy, drainage of an abscess, blood 
transfusions, and administration of analges- 
ics and sedatives. Often, a combination of 
two or more of these procedures will be 
indicated. 

Resection of the cancer, even though it is 
incurable, gives the greatest reward in 
palliation. This procedure removes an ul- 
cerated, infected, bleeding, and potentially 
obstructing tumor. Such cancers may not 
recur locally at all; and, even if so, the re- 
currence may not take place for from 1 to 3 
years after the primary resection. A second 
resection, that is, a resection of a recurrence, 
may give the patient many months of com- 
fortable life. In our experience, 1 patient 
lived for more than 4 years following such a 
procedure. 

An entero-anastomosis, anastomosing the 
bowel around the point of obstruction when 
resection does not seem advisable, is a useful 
procedure. Some patients will live com- 
fortably for a year or more following such a 
therapeutic measure. Another less desirable 
procedure is a colostomy. The colostomy 
should be placed just proximal to the lesion, 
as one so located gives most in palliation. 
Sometimes, the cancer can be removed and 
the colostomy performed when it does not 
seem advisable to restore intestinal con- 
tinuity. The patient with an internal fistula, 
such as a vesicorectal fistula, may receive 
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much relief from a resection of the bowel 
and the bladder. When this procedure is 
not practical, a colostomy proximal to the 
fistula is wise. 

For a bleeding lesion, an excision or re- 
section is the procedure of choice. When such 
a procedure is not advisable, a proximal 
colostomy, putting this portion of the bowel 
at rest, sometimes will tend to lessen the 
bleeding. Occasionally, roentgenotherapy 
will diminish the tendency to bleed. As a 
majority of these tumors are radioresistant, 
irradiation therapy for cancer of the bowel 
usually is of little value. Sometimes, how- 
ever, for lesions of the lower sigmoid and 
rectum, it apparently retards the disease, 
lessens the discharge, and often, will allevi- 
ate some of the pain. Unquestionably, some 
patients are definitely relieved for a time 
following roentgenotherapy. Two of our 
patients who were considered to have in- 
curable cancer of the rectum have lived for 
a period of more than 10 years following 
treatment which consisted of colostomy and 
irradiation. 


Anemia and debility should be treated by 
a high protein diet, iron therapy, vitamin 
supplements, and, occasionally, blood trans- 
fusions will be indicated. A cordotomy, 
sometimes, will prove of definite value for 
the patient with intractable pain. An exen- 
teration is the indicated procedure for a few 
as some patients will receive very definite 
palliation and an occasional cure may 
result. 

Although the ultimate outcome for the 
victim of incurable cancer of the colon or 
rectum is already established, it is human 
nature to want any and all therapy that 
offers some hope of benefit. The patient 
with an incurable lesion appreciates greatly 
the efforts of the physiciar ‘vho continues 
to try to do something for him. A fact 
worthy of emphasis is that much more can 
be accomplished when the physician, in 


treating his patients, practices not only the 


science, but also, the art of medicine. That 
is, let all therapy be administered with a 
kindly, patient, sympathetic understanding 
of the problem. 





























THE SURGEON AT WORK 





ADICAL AXILLARY DISSECTION WITHOUT MASTECTOMY 


WINSLOW SMITH, M.D., M.S., F.A.C.S., Philadelphia, Pennsylvania 


XILLARY DISSECTION without mastectomy has 
‘come a most important procedure in the diag- 
sis and surgicai treatment of malignant lesions 
the axilla, up + extremities, and torso. 

The author wis recently confronted with a 
rge tumor of the axilla which obscured ana- 
mic landmarks. This circumstance made the 
ssection of the axilla a difficult and hazardous 
ocedure. In order to eliminate such operative 
ifficulties a method of approach was carefully 
orked out in the anatomic laboratory. 

This article describes briefly a technique of 
itering the axilla along the lines of the nerves 
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and blood vessels so that no injury will occur to 
these structures and a radical excisional biopsy 
may be performed with adequate exposure. The 
procedure has been used in several cases by the 
author and his colleagues with utmost satis- 
faction. 

The method involves five important steps: (1) 
the incision; (2) the location of and dissection 
along the long thoracic nerve; (3) the location of 
and dissection along the subscapular nerve; (4) 
the location of and dissection along the axillary 
artery and vein; (5) a method of transecting the 
pectoralis major muscle in a portion that is rela- 
tively avascular, and without serious injury to 
its nerve supply. 
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In Figure 1 the incision used in this procedure 
is shown on the left of the drawing. It crosses 
transversely the floor of the axilla and extends 
from the posterior axillary fold to the anterior 
axillary fold. From this point the incision ex- 
tends to the junction of the middle and outer 
third of the clavicle. 
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As shown in Figure 2 the incision is then carried 
through the deep fascia and the pectoralis major 
muscle is exposed. The intercostobrachial nerve 
is visualized in the lateral portion of the wound. 

As illustrated in Figure 3 the tumor mass is 
retracted laterally, and the fibers of the serratus 
anterior muscle are exposed. The dissection is 
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carried posteriorly until the long thoracic nerve 
is visualized. This nerve is easily recognized by 
its course and branches which enter the serratus 
anterior muscle. 

) As illustrated in Figure 4 the tumor mass is 
: next retracted medially. The dissection is car- 
ried down along the anteromedial border of the 
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latissimus dorsi muscle. The subscapular nerve 
is then seen entering the latissimus dorsi muscle 
at the lower edge of the incision. 

Figure 5 shows the pectoralis major muscle 
retracted slightly, and by careful dissection the 
sheath of the axillary artery and vein is identi- 
fied and incised, thus revealing the vessels. 
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With the long thoracic nerve, the subscapular 
nerve, and the axillary vein in view, the dissec- 
tion is continued along their individual courses 
into the axilla with confidence. 

In Figure 6 are shown the index and middle 
fingers inserted underneath the pectoralis major 
muscle and the muscle transected from the clavi- 
cle downward. 

Transection of the pectoralis major muscle in 
this location will partially preserve the blood and 
nerve supply as illustrated in Figure 7. 

The clavipectoral fascia is dissected free by 
sharp dissection to avoid the nerve and blood 
supply to the pectoralis major muscle (Fig. 8). 

In Figure 9 the tumor mass with the axillary 
fat and lymphatics is seen dissected entirely free 
from the structures of the axilla and chest wall 
except for its blood supply. 

If the pectoralis minor muscle has been tran- 
sected it is not necessary to reconstruct it. The 


pectoralis major muscle is reconstructed in the 
manner shown in Figure 1. The skin is closed 
with a continuous silk suture about a small drain 
also as shown in Figure 1. Postoperatively, the 
drain is allowed to remain for 3 days or until 
clinical judgment dictates removal. The arm is 
placed in a sling for a period of 3 weeks in order 
to insure healing of the pectoralis major muscle. 

This procedure has been very satisfactory both 
functionally and cosmetically. There appears to 
be no residual loss of function in the pectoralis 
major muscle. 


SUMMARY 


A method of radical axillary dissection is de- 
scribed which reduces to a minimum the possi- 
bility of injury to the nerves and blood vessels. 
The function of the pectoralis major muscle is 
preserved and the cosmetic result is entirely 
satisfactory. 
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‘RANSDUODENAL CHOLANGIOGRAPHY 


GAYLIS, M.Ch. (Rand.), and KENNETH GUNN, M.B., B.Ch. (Cape), D.M.R. (Cape), 


:annesburg, South Africa 


& OBJECT of this article is to present a new 
hod of visualization of the biliary tract. The 
hnique has been termed _transduodenal 
c vlangiography, and it is performed with the 
of a modified Miller-Abbott tube lying in 
second part of the duodenum. 
\ithough its application is limited, the method 
cing presented to demonstrate the value de- 
d from its use in a case of stricture of the 
imon bile duct. This example, it is hoped, will 
‘ulate further interest in this technique. 


E HISTORY 


\ male patient, deK, aged 42 years, was 
iitted to the Professorial Surgical Unit on 
rch 29, 1951, complaining of pain and ten- 
ness in the right hypochondrium and of mild 
ndice. The following is his history: 
n January 15, 1950, following a 6 months’ 
tory of recurrent attacks of upper abdominal 
«ic and intermittent jaundice, he had been 
mitted to an outlying hospital where a 
ci. olecystectomy was performed. The common 
lic duct was not explored. Two days later an 
external biliary fistula had formed which dis- 
cliirged large quantities of bile. Since the fistula 
had failed to close, on February 15, 1950 the 
al,domen was reopened and the common hepatic 
stump was found and transplanted into the 
duodenum, a rubber catheter being used as an 
internal splint. On March 17, 1950, the patient 
had been discharged, the fistula had closed, and 
the jaundice had disappeared. A month later 
the catheter was passed per rectum. He remained 
well for 7 months but soon thereafter developed 
upper abdominal discomfort and a tinge of 
jaundice. This condition became progressively 
worse. He was readmitted to the same hospital, 
and the abdomen was opened for the third time 
on March 14, 1951. The liver was found to be 
grossly enlarged with dense adhesions obscuring 
the porta hepatis. Because of the great difficulty 
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in locating the extrabiliary ducts, the duodenum 
was opened in an attempt to locate the duct. 
The orifice could not be found, however, and 
the abdomen was closed with external drainage. 

On examination in this unit the patient was 
anxious, apprehensive, and appeared to have 
lost weight. Jaundice was not obvious clinically. 
Abdominal examination revealed the presence 
of a recently healed right upper abdominal 
paramedian scar and lateral to this a scar which 
gave the impression of a recently healed sinus. 
Palpation elicited tenderness in the right hypo- 
chondrium and epigastrium. His temperature 
was 99 degrees F., pulse 88, respiration 22, 
blood pressure 120/80, stools pale, and there 
was a trace of bile in his urine. 

Liver function tests gave the following results: 


Alkaline phosphatase. ...............sce0 35 units 
WRENN ina Savoie eae dn tstectekeeate 
van den Bergh reaction... .........0.e000: Negative 
Bilirubin— 
ROU a dotidavenesians cs Less than 0.5 mgm. per cent 
Total .................... Less than 0.5 mgm. per cent 
MUM ah aa vomieecetesecceedseaenees 2.9 gm. per cent 
CIS neta caw ececs dares sxueweewses 5.3 gm. per cent 
‘Thymol turindity tests... ...s...000sc0e800 1.5 units 
Thymol flocculation test................0. Negative 


Takata-Ara reaction (Ucko’s modification) 3+ positive 


On the day after admission the pain and 
tenderness in the right hypochondrium in- 
creased and was accompanied by a temperature 
of 100.5 degrees F. A blood count revealed a 
leucocytosis of 14,700. Jaundice was not obvious. 
Penicillin was administered in large doses, and 
48 hours later the pyrexia and tenderness sub- 
sided. On the seventh day following admission a 
tinge of jaundice was noted in the conjunctivae 
and a trace of bile detected in the urine. A 
week later the patient was entirely symptom- 
free and up and about; 3 days later mild jaundice 
recurred but soon subsided. A decision had to be 
made as to further exploration—a most difficult 
one considering the 3 previous operations and the 
anticipated technical difficulties. 

Liver function tests at this stage cast some 
doubt on the etiology of the jaundice. It was not 
certain whether the jaundice was obstructive or 
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Fic. 1. Control roentgenogram of a patient preparatory 
to intravenous pyelography. Note the presence of gas in 
the common and intrahepatic bile ducts and in what 
appears to be the cystic duct. In view of the absence of 
symptoms suggestive of cholelithiasis, the presence of gas 
may be due to incompetence of the sphincter of Oddi, a 
rare but nevertheless recognizable factor. 


due, in part, to failure of liver function. To 
visualize the ducts would have been of great 
value in the diagnosis and management of the 
case. 


THE DEVELOPMENT OF THE TECHNIQUE OF 
TRANSDUODENAL CHOLANGIOGRAPHY 


It had been observed previously, in a patient 
undergoing intravenous pyelography, that air 
was present in the biliary ducts (Fig. 1). On 
rare occasions patients undergoing barium meal 
examinations have shown barium in the common 
duct, in the majority of instances, no doubt due 
to the formation of internal biliary fistulas. 

In view of the fact that in this patient, the 
bile duct had been reimplanted into the duode- 
num, it was decided to pass a Ryle tube into the 
duodenum with the hope that insufflation of the 
duodenum with a small quantity of air would 
outline the duct. The tube was guided into the 
second part of the duodenum with the aid of an 
x-ray screen, and 50 cubic centimeters of air 
were rapidly injected. The x-ray film revealed 
a small linear gas shadow outside the duodenum 
corresponding in position to the reconstituted 
bile duct. Injection of thin barium, however, 
failed to outline the duct. It was then reasoned 
that if that portion of the duodenum containing 
the orifice of the bile duct could be isolated by 
means of 2 rubber balloons, and the intervening 
segment be filled with a radio-opaque solution 


of low viscosity, and under moderate pressure, 
the duct might conceivably be outlined. Ac- 
cordingly, a special tube was designed which 
was constructed from a discarded Miller-Abbott 
tube (Figs. 2 and 3). 

Following a 6 hour fast the patient was in- 
structed to swallow the tube. With the aid of the 
x-ray screen its progress was halted on reaching 
the second part of the duodenum. The duodenal 
contents were aspirated and the latex balloons 
inflated until mild colic presented which oc- 
curred after the injection of 60 cubic centimeters 
of air. The isolated segment of duodenum was 
then filled with 40 cubic centimeters of 50 
per cent pyelosil, and the behavior of the solu- 
tion was carefully noted. Marked peristalsis 
was observed, some of the solution escaped past 
the distal balloon, but none was visualized 
within the ducts. The possibility of the proximal 
balloon occluding the orifice of the duct and 
thus preventing the entry of pyelosil was con- 
sidered. Accordingly, the balloons were then 
deflated and withdrawn 1 inch proximally. 
The balloons were reinflated and an additional 
quantity of pyelosil was injected. On this occasion 
the pyelosil rapidly entered the duct and clearly 
outlined the biliary tree. Examination of Figures 
4 and 5 reveal the presence of a stricture about 
X% inch long involving the distal portion of the 
common bile duct. The patient suffered no ill 
effects as a result of this procedure. It gave in- 
formation concerning the nature and exact site 
of the stricture which later proved of inestimable 
value in the treatment of the case. The patient, 
having improved considerably and on his own 
wish, was discharged from hospital on April 25, 
1951 to return for follow-up regularly. 

A month after discharge he again experienced 
upper abdominal pain and mild jaundice and 
was readmitted on October 3, 1952, having lost 
considerable weight. Liver function tests re- 
vealed the following results: 


Thymol turbidity test 
Thymol flocculation test 
Takata-Ara reaction (Ucko’s 
modification) 
Gamma globulin 
Alkaline phosphatase 
(ing Armstrong) .... <6 ccc se cess 
Bilirubin 


4.5 units 
++++4 positive 


Negative 
1.16 gm. per cent 


59.5 units 


0.2 gm. per cent 
0.4 gm. per cent 
van den Bergh reaction Prompt direct 
Icteric index 20 
Albumin 3.6 gm. per cent (serum) 
Globulin 4.2 gm. per cent (serum) 
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Transduodenal cholangiography was repeated. 
‘reliminary insufflation of air outlined the ducts, 
it very little pyelosil entered the biliary ducts. 
he only constant feature was the small artificial 
npulla about 14 inch long, situated at the 
»per and outer aspect of the first part of the 
iodenum (Fig. 6), and this appearance con- 
med the clinical impression that gross nar- 
wing of the stricture had occurred in the 
erim. In view of the poor general condition 
the patient and the deterioration of his liver 
netion tests, a two stage operation was per- 

‘med. 

Che first stage consisted of dilating the stricture 

i the opened duodenum. With the information 

aned from the cholangiogram the orifice of 

‘common bile duct was readily located and 

is found to be grossly narrowed, admitting a 

ike’s dilator of 2 millimeters’ diameter. The 

ricture could only be dilated to 4 millimeters, 
rther dilatation meeting with resistance. Large 
iantities of purulent bile escaped during the 
jJatation. The tip of a Ryle tube which had 

‘en swallowed prior to the operation for post- 

perative decompression was inserted into the 
ilated duct and secured in position with a su- 
ire. The object of inserting the Ryle tube into 
he duct was to introduce penicillin and to 
uaintain its patency. A week later, however, a 
oentgenogram revealed the tip of the Ryle 
ube lying free in the duodenum. The patient 
improved considerably after dilatation of the 
‘tricture and on July 17, 1952 the second stage 
was performed. The strictured bile duct was 
easily located, the stricture excised, and a 
choledochojejunostomy in Roux-Y performed. 
He was discharged from the hospital on July 
29, 1952, symptom-free. The serum bilirubin 
was normal. 

It was possible that this method might have 
great potentialities in demonstrating lesions 
both of the extrahepatic and intrahepatic ducts, 
and possibly the pancreatic ducts too. Accord- 
ingly, the procedure was attempted in 5 normal 
patients, but despite the use of sphincter relaxing 
drugs such as amyl nitrite and octyl nitrate, the 
local instillations into the duodenum of ane- 
thane, fatty solutions, and the ingestion of ban- 
thine, no pyelosil could be made to enter either 
the pancreatic or biliary ducts. The reasons for 
failure of the technique in the normal were in- 
vestigated, and an experimental procedure was 
performed. 


Fic. 2. The tube used for transduodenal cholangi- 
ography. 


EXPERIMENT 


The duodenum, pancreas, and common bile 
duct of a fresh cadaver were removed en bloc 
and the common bile duct cannulated. 

A solution of Evans blue was injected into the 
duct and it entered the duodenum with ease. 
The first and fourth parts of the duodenum 
were then occluded, a cannula was inserted 
into the duodenum, and the opening was made 
watertight with the aid of 2 purse-string sutures. 
Evans blue was injected slowly into the duode- 
num until the serosa showed signs of longitudinal 
splitting. The pressure of the injected fluid at 
this stage was 600 millimeters of water. No 
retrograde flow of fluid through the common 
bile duct occurred. The procedure was repeated 
in 2 other cadavers with similar results. The 
conclusion was reached that sphincter tone was 
not the sole factor responsible for the prevention 
of regurgitation of duodenal contents into the 
biliary and pancreatic ducts. Mechanical factors, 
such as valve-like mechanism must also operate 


am Diodone 


Double lumen tube 


Fic. 3. A diagrammatic representation of the tube. 
The one lumen communicates with both balloons through 
two lateral perforations. The remaining lumen opens 
into the space between the two balloons. The distal end 
of the tube is occluded and weighted by means of a 
lead stopper. 
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Fic. 4. Note the inflated balloons, the pyelosil in the 
isolated segment of the duodenum and in the dilated 
biliary radicles. The terminal portion of the common 
bile duct is strictured and enters the superior aspect of 
the first part of the duodenum. 


Fic. 6. Roentgenogram showing the terminal portion 
of the bile duct. Owing to gross narrowing of the stricture 
no free entry of pyelosil is demonstrated. The preliminary 
insufflation of air, however, has passed the stricture and 
outlines the intrahepatic radicles. 
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Fic. 5. Roentgenogram taken about 30 seconds after 
that in Figure 4. Note the persistence of the narrowing 
of the common bile duct and the filling of the finer 
intrahepatic biliary radicles. 


and this possibility was investigated. In one of the 
specimens the occluded duodenal loop was 
distended with 4 per cent formalin in saline 
and the whole specimen immersed in formalin 
for 48 hours. After fixation of the distended 
duodenum a portion of duodenal wall and 
pancreas, incorporating the termination of the 
bile and pancreatic ducts, was excised and sub- 
mitted for serial histologic section. Figure 7 is a 
photomicrograph of a section of the block cut 
through the duodenal papilla. Two anatomic 
features are significant: (1) the oblique approach 
of the common bile duct as it passes through 
the duodenal wall before entering the duodenum 
and (2) a well marked mucosal flap overlying 
the duodenal papilla. 


FACTORS PREVENTING REGURGITATION OF 
DUODENAL CONTENTS 


There are probably several factors concerned 
in the prevention of regurgitation of duodenal 
contents into the bile and pancreatic ducts. 
These may be conveniently classified as follows: 
1. Neurogenic. 

a. Sphincteric tone (sphincter of Oddi). 

b. Spasm of the circular muscle coat of the 

duodenum following distention. 
Distention of the duodenum, probably re- 
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sults in contraction of the muscle coats of 
duodenum, which in turn compresses the 
terminal portion of the common bile duct. 
During fluoroscopy marked peristalsis of 
the isolated duodenal loop was noted on 
injecting pyelosil. In addition duodenal 
distention probably reflexly stimulates the 
sphincter of Oddi. 

Mechanical. 

a. The oblique intramural course of the 
common duct. 
It is conceivable how the terminal portion 
of common bile duct, on account of its 
obliquity is readily compressed on dis- 
tending the duodenum. 
!). Duodenal folds. 
in the small intestine, especially the distal half 
the duodenum and proximal part of the 
unum, the mucosal surface is enormously 
creased through the formation of circular 
ds, or ‘‘valves of Kerkring.’’ These folds are 
nstant structures and do not disappear even 
ien the intestinal wall is distended. In the 

stal half of the duodenum they may reach a 

ight of 8 millimeters and usually extend over 
vo-thirds of the circumference. 

It is the presence of these folds overlying the 
uodenal papilla, that occasionally gives rise to 
ificulty in locating the orifice at operation. As 
hese folds are inclined in the direction of the 
ow of intestinal contents, it is quite conceivable 
hat on duodenal distention the presence of a 
id proximal to the papillary orifice would flap 

against the orifice and thus occlude it. 


kEASONS FOR FAILURE OF TRANSDUODENAL 
CHOLANGIOGRAPHY IN THE NORMAL 


Muscle tone can be relaxed by muscle relax- 
ants such as amyl nitrite. The colicky pains 
which were induced by distending the balloons 
were frequently relieved upon the inhalation of 
amyl nitrite, but there are no means at our 
disposal to overcome the mechanical factors 
already enumerated. In many respects the 
impregnable sphincter of Oddi and its compli- 
mentary protective mechanism is analogous in 
structure and function to the ureteric sphincter 
at the base of the bladder. 


CONCLUSIONS 


While it is unlikely that transduodenal 
cholangiography will succeed when the anatomy 
is normal, the procedure should be successful in 


Fic. 7. Photomicrograph of the termination of the 
common bile and pancreatic ducts. Mallory, <3. Note 
the oblique intramural course of the common bile duct 
(B) and the compression of its lumen, the result of dis- 
tention of the duodenum during fixation. A “‘valve of 
Kerkring” (V) overlies the papillary orifice. The common 
bile and pancreatic (P) ducts enter the duodenum in- 
dependently. 


the investigation of conditions in which the 
common bile duct has been anastomosed to the 
duodenum, where sphincterotomy has been 
performed, or in the investigation of spontaneous 
internal biliary fistulas where the fistulous open- 
ing enters the duodenum or stomach. 


SUMMARY 


1. A new method for the visualization of the 
bile ducts, transduodenal cholangiography, has 
been described. 

2. The information gained by the procedure 
proved to be of great value in the diagnosis 
and subsequent treatment of a case of stricture 
of the common bile duct. 

3. The procedure which was carried out twice 
in the same patient proved to be harmless. 

4. The technique was unsuccessful in 5 per- 
sons who had an apparently normal functioning 
mechanism preventing reflux of duodenal con- 
tents into the biliary and pancreatic ducts. The 
reasons for failure in the normal are partly 
based on experimental observations. 

5. The authors see no reason why the pro- 
cedure should not be successful in the investiga- 
tion of those cases in which the common bile 
or hepatic duct has been transplanted into the 
duodenum, previous transduodenal sphinc- 
terotomy has been performed, or in which spon- 
taneous internal biliary fistulas are found to be 
present. 
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Reviews of New Books 


THE BOOK by Flocks and Culp entitled A Handbook 
of Operative Surgery; Surgical Urology! consists of 392 
pages, 118 of which are full page drawings pertinent 
to the subject matter. The drawings are uncomplicated 
and practical. They should be of particular value to 
the younger and less experienced urologists, teachers, 
and the many men whodo their own urology as general 
surgeons. Enough physiologic discussion has been 
included to form the basis for the procedures recom- 
mended. 

The authors favor the Cherney incision for the 
abdominal approach to the bladder. They also recom- 
mend transurethral prostatic resection for all benign 
obstructive prostate glands. This idea is not sub- 
scribed to by the majority of urologists in this 
country. As a matter of fact, more and more benign 
prostate glands are being removed by open surgery. 

The Silverman needle is recommended for perineal 
biopsy of suspicious prostatic nodules. It would seem 
that the authors have overlooked the large factor of 
error in this procedure. Sound urologic teaching 
should recommend open perineal biopsy for suspicious 
areas of the prostate gland. 

One cannot agree with the authors that instru- 
mentation of the urethra requires no anesthesia. This 
would seem to be a return to the early days of the 
“rough urologists.” 

In spite of the above criticisms, this book can be 
recommended because the majority of the ideas ex- 
pressed are sound and valuable for teaching purposes 
and for ready reference. — William 7. Baker. 


THE VOLUME entitled A Synopsis of Anaesthesia? has un- 
dergone extensive revision and provides an excellent 
summary of current teaching and practice in the wide 
field of anesthesiology. The 31 chapters cover such 
diverse topics as physiology and pharmacology related 
to anesthesia, electrical anesthesia, ischemic tech- 
niques, therapeutic aspects and many others. 

The size of the publication is deceptive. The tele- 
graphic style of presentation and the low-point type 
have made possible the compilation of a wealth of 
material in a small book. Footnotes indicate the 


1SuRGICAL Uro oey. By R. H. Flocks, M.D., and David Culp, 
M.D. 392 pages, 118 illustrations, $9.75. Chicago: Year Book 
Publishers, Inc., 1954. 

2A Synopsis OF ANAESTHESIA. By J. Alfred Lee, M.R.C.S., 
L.R.C.P., M.M.S.A., D.A., F.F.A.R.C.S., 3rd ed. 483 pages, 72 
illustrations. $3.50. Baltimore: The Williams & Wilkins Co. 
1953 


sources of new material and an appendix and an in- 
dex are included. This volume will serve the student, 
the resident, and the practitioner as a ready source 
of reference and review, although the British methods 
are different in many aspects from American prac- 
tices. — Mary Frances Poe. 


THE MONOGRAPH Resection-Reconstruction of the Hip; Ar- 
throplasty with an Acrylic Prosthesis* is concerned with 
the rationale, technique, complications, and lessons 
learned by the authors from the method of arthrop- 
lasty of the hip joint that they have sponsored. Since 
publication of the original French edition, covering 
their experience with 400 patients on whom they per- 
formed their operation of resection of the femoral head 
followed by reconstruction with an acrylic prosthesis, 
another 450 patients, giving a total of 850, had been 
operated on by November, 1953. Results of the first 
400 arthroplasties are critically analyzed. Their new 
prosthesis, used since 1952, and the rationale for its 
construction and use are briefly discussed. More than 
half of the operations were performed because of oste- 
oarthritis; the others were done for congenital disloca- 
tion of the hip in adults, nonunion of fractures of the 
neck of the femur, recent fractures, chronic septic ar- 
thritis, and various other disorders. 

The authors have made a careful analysis of their 
results, which are still ‘‘early,”” and have pointed out 
the pitfalls and complications. 

In their series of 400 resection-reconstruction 
arthroplasties they listed 7 deaths, together with the 
following complications in the indicated number of 
cases: wound infections, 15; phlebitis, 21; pulmonary 
embolism, 8 (2 deaths); dislocation of the prosthesis, 
14; protrusion of the acetabulum, 2; fracture of the 
stem, 14 (most of which were in the first part of the 
series); and flattening of the prosthesis, 2. In those 
cases not enumerated complications such as hema- 
toma and postoperative ossification were noted. In 
another 25 cases, the point of the stem was too long 
and projected through the cortical bone far enough to 
cause pain, often necessitating a secondary operation. 
Thus, they listed complications in 106 cases, an in- 
cidence of 26.5 per cent. 


3RESECTION-RECONSTRUCTION OF THE Hip; ARTHROPLASTY 
WITH AN AcrYLIc Prostuesis. By Jean Judet, Robert Judet, Jean 
La Grange, and Jean Dunoyer. Edited by K. I. Nissen. 151 
pages, 101 illustrations. $7.00. Edinburgh, London: E. & S. 
Livingstone Ltd., 1954. 
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\s is stressed by the authors, the method demands 
exercise of considerable judgment and skill. Over- 
good or very good results thus far have been 

‘ained in approximately 50 per cent of cases. This 
ire may become even less as more time elapses. 
« authors correctly stress that their operation is not 
be undertaken lightly by surgeons who have not 
cialized in this type of work. The reviewer would 

to add that this caution should apply to all types 
resection-reconstruction arthroplasties that are 
ently so widely used in the United States. 
urgeons who are interested in this phase of recon- 
ctive surgery can learn much from the vast ex- 
ience of the Judets and their associates. All ortho- 
ic surgeons and others interested in this problem 
urged to read and analyze carefully this well 
ten and well illustrated book by the original 
isors of the resection-reconstruction operation on 
hip. —Paul R. Lipscomb. 


iLECTIVE Summary is presented in the Annual Re- 
of Medicine.’ Each of the authors has reviewed that 
tion of medicine in which he is chiefly interested 
| has added his own conclusions. The result is an 
cellent reference book which provides a carefully 
sidered digest of recent medical literature and 
iking. To those working in fields other than 
rnal medicine, it furnishes a gratifying method 
ceeping well informed of the thinking in internal 
licine. There are 21 sections, the last being an 
iotated list of reviews in medicine. This contribu- 
n provides a most valuable and worthwhile refer- 
= —Russell T. Bothe. 


fEEN YEARS have elapsed since Fishberg’s authori- 

ive and standard textbook on Hypertension and 

phritis? has been revised. During this period much 
v! our knowledge concerning cardiovasculorenal dis- 
case has expanded, and that which had previously 
leven accepted has now become obsolescent. As a 
result, much of what is old has been deleted from 
iis text, and much that is new has been added. The 
clinical application of precise measurements of blood 
flow, glomerular filtration rate, tubular function, and 
renal vascular disease, have brought to the fore a more 
successful treatment of patients with acute renal insuf- 
ficiency, as well as those with impaired renal func- 
iion. During the past 15 years, intensive investigation 
in all phases of high blood pressure has both improved 
the treatment and furthered our understanding of this 
disease, even though its nature remains obscure. The 
outlines of these developments have been well 
presented. 

Seven new chapters have been added during the 
process of this latest revision. These chapters have 
to do primarily with the most recent theories of urine 
formation, chronic pyelonephritis, diabetic glomeru- 
losclerosis, the dietetic, pharmacologic, and surgical 
treatment in essential hypertension, hypertension in 
pheochromocytoma, and Cushing’s syndrome. The 

‘AnNuUAL Review oF MepicinE. Edited by Windsor C. Cut- 
ting, and Henry W. Newman. Vol. 5. 490 pages. $7.00. Stanford, 
California: Annual Reviews, Inc., 1954. 

‘HYPERTENSION AND Nepuritis. By Arthur M. Fishberg, M.D. 


5th enl. rev. ed. 986 pages, 49 illustrations. $12.50. Philadelphia: 
Lea & Febiger, 1954. 


chapter on edema has been completely revised and 
brought up to date. 

The author continues to give to the reader a com- 
prehensive presentation of experimental and scientific 
aspects of the subject but, at the same time, he does 
not neglect the practical points in the clinical under- 
standing and management of renal disease. This book 
is still an excellent guide for the medical student as 
well as the practitioner of medicine and should con- 
tinue to enjoy its widespread popularity which it so 
well deserves. —Howard A. Lindberg. 


THE AUTHOR of Kinderorthopaedie,? Rupprecht Bernbeck, 
was trained under Professor Hohmann at the Uni- 
versity of Munich and has received the following 
degrees: Dr. Med. Habil, Dr. Rer. Nat., Dr. Phil. 
He is attending orthopedist at the University of 
Munich, and his writings show some influence from 
his travels in the United States. 

This is a textbook on children’s orthopedics. The 
author is aware that in some areas orthopedics for 
children comes in the field of children’s surgery rather 
than orthopedics. The book is written for anyone 
interested in the care of children whether in general 
practice, pediatrics, children’s surgery, or orthopedics. 
His primary concern is to stimulate interest in pro- 
phylactic treatment for crippled children. There is a 
presentation of bone pathology and excellent repro- 
duction of roentgenograms, particularly in the chapter 
for congenital dislocations and aseptic necrosis, from 
an orthopedic point of view. This book is particu- 
larly interesting for its prophylactic measures for de- 
formities of children. 

The book is divided into 2 sections. The first sec- 
tion is concerned with orthopedics of children in 
general. There is a discussion of the development of 
the skeleton, a chapter on congenital anomalies, a 
discussion of examination of the child for orthopedic 
conditions, and finally a discussion of general methods 
of treatment. 

In the second section he deals with specific ortho- 
pedic conditions and discusses them according to the 
parts of the body, starting with the foot and working 
up to the hand. 

The section on congenital dislocation of the hip is 
particularly emphasized since the author has made 
the contribution of a simple operation to correct the 
anteversion and the valgus that so frequently occur 
in congenital dislocations. The section contains excel- 
lent illustrations. 

The book is well arranged and the format is good. 
It is especially valuable in that it stresses the impor- 
tance of conservative orthopedics as it applies to 
deformities in children. In his introduction the author 
has illustrated a method of straightening a growing 
tree as analogous to the straightening of deformities 
in children. This theme is “‘as the twig is bent so the 
tree will grow.” 

The author has a knowledge of fundamental ortho- 
pedics which he utilizes for conservative treatment. 
At the same time he applies his training in modern 
orthopedic surgery. —Enmil D. W. Hauser. 


3KINDERORTHOPAEDIE. By Rupprecht Bernbeck. With a fore- 
word by Prof. Dr. Georg Hohmann. 232 pages, 171 illustrations. 
$9.30. Stuttgart: Georg Thieme Verlag, 1954. 
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AS THE TITLE Die Narkose; ein Lehrbuch und Handbuch! 
implies, this treatise on anesthesia is a complete 
textbook. With typical German thoroughness, the 
authors have attempted a very detailed description. 
Impressive is the great number of pertinent quota- 
tions from American and European sources. Whether 
it is due to the extensive bibliography listed (approxi- 
mately 8 per cent of the book) or due to the large 
number of authors who worked on this book, at 
times contradictory opinions are expressed which 
might be rather confusing to the student in anesthesia. 

Some chapters are very well covered, such as basic 
sciences, metabolism, the various drugs, and artificial 
hibernation. However, certain chapters are not up 
to date and do not conform with presently existing 
conceptions in this country. The breakdown and 
administration of narcotics are hardly mentioned. 
Complications such as ether convulsions and lower 
nephrotic syndrome if given are poorly described. 

A large number of systemic conditions and their 
pathology are extensively discussed without definitely 
indicating the factors in those conditions which de- 
termine the choice of anesthesia. The influence of 
the many co-workers who are not anesthesiologists 
may be responsible for this shortcoming. An example 
is the statement regarding diabetes: “Conduction 
anesthesia (for example, epidural) is to be avoided 
as it is highly dangerous.” Apparently, the authors 
reserve the meaning of the word “‘narcosis”’ for general 
anesthesia only, because no mention is made of any 
type of conduction anesthesia, spinal, continuous 
spinal, caudal, continuous caudal, or nerve blocks 
for therapeutic or diagnostic purposes. 

With the variety of information offered, the book 
nearly approaches an Index Medicus and is valuable 
in this respect. It furnishes more theoretic than prac- 
tical information and only an informed reader will 
be able to distinguish the important from the unim- 
portant. —Robert Popper. 


KUNTZ’ FOURTH EDITION of The Autonomic Nervous System? 
is a large book which will be very useful as a reference 
text. The sections on microscopic and gross anatomy 
are very complete and excellently illustrated. Through- 
out the entire book there are many fine schematic 
drawings which clarify the text. The discussion is 
so complete, however, that it does not make for easy 
reading, but this characteristic on the other hand 
makes it a reliable book for reference. 
Neurophysiology is discussed according to systems. 
The central nervous system as it relates to the 
autonomic system is given a great deal of considera- 
tion. There is no separate discussion of drugs affecting 
the autonomic nervous system but the use of these 
drugs is included at various places in the text. Dis- 
orders of the body which are related to the autonomic 
nervous system are discussed briefly and to the point. 
The same is true of the chapters devoted to autonomic 


1Diz NARKOSE; EIN LEHR-UND HAnpBuCcH. Edited by Prof. Dr. 
H. Killian and Prof. Dr. H. Weese. Assisted by Dr. W. Irmer and 
Dr. F. H. Koss, with the contributions of Prof. Dr. F. Hahn, Doz. 
Dr. W. Rummel, and Dr. R. Vormann. 1003 pages, 412 illustra- 
tions. DM 170, $40.50. Stuttgart: Georg Thieme Verlag, 1954. 

2THE Autonomic Nervous System. By Albert Kuntz, Ph.D., 
M.D. 4th rev. ed. 605 pages, with 94 illustrations. Philadelphia: 
Lea & Febiger, 1953. 


neurosurgery. As is proper in this type of book indic::- 
tions for surgery rather than technique are explained. 
There is nothing in this book which readers wi!] 
find controversial. The author has succeeded in mal.- 
ing it very complete. The casual reader may, ther- 
fore, be discouraged, but as an authoritative text lie 
will find it excellent. As might be expected, the 
bibliography is very extensive. —Daniel Ruge. 


THE REVIEWER believes that there has been a very 
definite need for the collection of the many valuable 
contributions to the field of thoracic surgery. The 
increasing literature on the pulmonary aspect of this 
special field of interest has had added to it all of the 
cardiovascular advances. These and the original con- 
tributions the author, Doctor George L. Birnbaum, 
has included in the publication, Anatomy of the Broncho- 
vascular System; its Application to Surgery.’ 

The anatomy, both developmental and adult, to- 
gether with the anomalies encountered and reported, 
in the pulmonary and vascular systems is admirably 
presented. Most of the references and worthwhile 
illustrations from the literature have been assembled 
and discussion of the authors recorded. With this 
background, very usable descriptions of the surgery, 
both clinical and experimental, of these systems 
follow. There is a pertinent chapter on dangers and 
safeguards. The reproductions are excellent and the 
accompanying text clear. The bibliography is quite 
complete and most useful for purposes of reference. 
It is a valuable addition to the library of the thoracic 
surgeon, the teacher of thoracic surgery, and the 
student as well. — John M. Dorsey. 


IN THE PREFACE of the monograph The Digital Circu- 
lation’ the author lists three reasons for the investi- 
gation: first, the digital circulation may mirror 
changes that take place in the systemic circulation; 
second, changes in the peripheral blood vessels, 
whether structural or functional, are very often mani- 
fest to the greatest degree in the acral parts of the 
circulation, namely the fingers and toes; and third, 
the circulation in the fingers and toes may be studied 
easily with comparatively simple bloodless methods 
entailing little discomfort to the patient. 

The first four chapters covering anatomy, physi- 
ology, pharmacology, and pathology are brief, con- 
cise, and adequate. The chapter on methods includes 
not only a description of the various devices for 
measurement, but also a very detailed section on the 
calculation of, among other things, digital vascular 
resistance and intravascular blood viscosity. The 
author makes application of these basic studies to 
numerous peripheral vascular diseases, to coronary 
occlusion and anemia, to conditions such as clubbing 
and hypertension, and to the effect of sympathectomy. 

The book is well written and well documented. 
Indeed, it covers a vast amount of work in its 182 
pages. —W. B. Stromberg. 

3ANATOMY OF THE BRONCHOVASCULAR SySTEM; ITS APPLICA- 
TION TO SuRGERY. By George L. Birnbaum, M.D. Foreword by 
Evarts A. Graham, M.D. 300 pages, 99 illustrations, and 27 
plates. $15.00. Chicago: The Year Book Publishers, Inc., 1954. 

4Tue Dicirat Circuation. By Milton Mendlowitz, M.D., 


F.A.C.P. 182 pages, 60 illustrations. $6.75. New York: Grune & 
Stratton, 1954. 
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BOOK entitled Practical Fluid Therapy in Pediatrics! 
fontaine S. Hill establishes verification for the 
and accomplishes the author’s expressed purpose. 
the profound change in fluid therapy and 
\inology most practicing physicians are com- 
‘ly lost in a maze of forgotten signs and clinical 
ulas. Hill makes a serious and successful attempt 
iry the reader along with parenthesized explana- 
of the more intricate and generally forgotten 
iols. For several years fluid therapy has been 
iencing the growing pains of obvious and neces- 
scientific development. This text is one of the 
o bring practical use of valuable knowledge to 
itioners with minimal laboratory facilities. This 
:niniscent of past writers who reduced formula 
ng from intricate slide rule mathematics to simple 
day application. 
mm the glossary that defines commonly used but 
enerally understood terms to the techniques of 
listering fluids to infants, the reader is given 
‘able clinical cases to compare with and help 
his next severe case of fluid imbalance. Although 
may be some who will question the manage- 
detail in specific instances it is a considerable 
to be carried through the complex picture of 
therapy by using only necessary éxplanations 
larification. The practitioner who is rusty on 
terminology will be grateful and others will 
his text for quick valuable reference. 
—L. Martin Hardy. 


MPREHENSIVE RESUME of the work which won 
the Nobel prize in 1949 is presented in a small 
ne entitled Monographs in Biology and Medicine,? 
‘h has not previously been available in English. It 
‘ly describes an experimental technique not much 
loyed in this country, that is, the stimulation of 
cortical structures, particularly the diencephalon, 
in (he intact unanesthetized animal. Hess states that 
this résumé represents the results obtained in ap- 
proximately 4,500 different points of stimulation in a 
total of 480 animals and further states that each point 
of stimulation was examined with at least 3 different 
voltages and later confirmed histologically. As a re- 
sult of this work, the author believes that the dienceph- 
alon can, according to its autonomic functions, be 
divided into an anterior endophylactic and a posterior 
dynamogenic zone. These zones do not bear any 
particular relationship to specific nuclear groups nor 
to any particular heretofore described tracts. He also 
shows that the diencephalon has a strong influence on 
motor behavior and the extra pyramidal system when 
stimulated by his method. 

This book represents a summation of a great deal of 
patient painstaking work in a technique which should 
be better understood and more widely used in this 
country. Therefore, this small volume should be read 
by all those interested in neurophysiologic and neuro- 
anatomic research. —WNicholas Wetzel. 


’PracticAL FLuip THERAPY IN Pepiatrics. By Fontaine S. 
Hill, M.D. 275 pages, 20 illustrations. $6.00. Philadelphia: W. B. 
Saunders Co., 1954. 

“MONOGRAPHS IN BioLoGy AND MeEpicinE. Vol. 3. DiENCEPH- 
ALON; AUTONOMIC AND EXTRAPYRAMIDAL Functions. By Walter 
Rudolf Hess, M.D. 79 pages, 33 illustrations. $4.00. New York: 
Grune & Stratton, 1954. 


THE TENTH EDITION of Pearce Gould’s Elements of Sur- 
gical Diagnosis* is a compact résumé of the principles of 
surgical diagnosis. It is well worth the perusal of the 
medical student and house staff member. It does not 
contain the type of material which would be of in- 
terest to the practicing physician unless he were re- 
viewing for an examination. 

The volume includes a discussion of disease proc- 
esses of all the body systems. It is well arranged so 
that location of any one topic is not difficult. Several 
new chapters dealing with the surgery of the chest, 
brain, and spinal cord have been added to this edi- 
tion. Each résumé is brief but contains, in most 
instances, the essential findings which one would ask 
for. —W. B. Stromberg. 


THE AUTHOR of Archiv und Atlas,4 Dr. C. Buetti-Bauml, 
a professor in roentgenology at the University of Basel 
in Switzerland, has an original approach to roentgen 
diagnosis of the vertebral column. He found that in 
many instances there were different symptoms follow- 
ing an injury which could not be demonstrated by 
x-ray, with the use of ordinary technique, and he 
believed that the symptoms and disturbance in func- 
tion were real. He conceived the idea that the dis- 
turbance in function could be confirmed by roentgen 
studies. To do this he established a normal for the 
vertebral column in various positions—extension, 
flexion, lateral flexion, and rotation. Then he ran a 
series of roentgenograms taken in the same position 
in which there was a functional disturbance following 
an injury. From this he obtained some significant 
results. He followed the patients for several years, and 
the controls confirmed his diagnostic conclusions 
obtained by the x-ray. 

In his manual he describes accurately the generally 
accepted technique for taking roentgenograms of the 
spine and then describes his special technique. He has 
excellent illustrations showing the appearance of a 
normal cervical spine taken with the usual method. 
Then he illustrates the cervical spine taken with his 
method and shows it in various positions. 

There is a series of roentgenograms to show altered 
positions of the spine taken with the usual technique. 
These roentgenograms reveal a cervical curvature 
with an alteration of the vertebrae to each other. 
Some of these changes are due to degeneration of the 
articulations and of the intevertebral discs. These 
changes are more clearly demonstrated with his 
special technique. In functional disturbances this 
special technique demonstrates a change in the rela- 
tionship of the vertebrae to each other. 

The author describes a special procedure by which 
he found some morphologic changes which were not 
so clearly demonstrated by the usual technique. 
Primarily, he established the normal limits of flexion, 
extension, and rotation, and he also showed the nor- 


3PEARCE GOULD’s ELEMENTS OF SuRGICAL Dracnosis. 10th ed., 
revised by Sir Cecil Wakeley, Bt., K.B.E., C.B., LL.D., M.Ch., 
D.Sc., F.R.C.S., F.A.C.S. 586 pages, 19 plates. $7.50. New York: 
Paul B. Hoeber, Inc., Med. Book Dept. of Harper & Bros., 1954. 

4ARCHIV UND ATLAS; DER NORMALEN UND PATHOLOGISCHEN 
ANATOMIE IN TyYPISCHEN ROENTGENBILDERN. FUNKTIONELLE 
ROENTGENDIAGNOSTIK DER HALSWIRBELSAEULE. By Dr. C. 
Buetti-Bauml. 160 pages, 154 illustrations. DM 42. Stuttgart: 
Georg Thieme Verlag, 1954. 
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mal relation of the vertebrae to each other in these 
positions. He was able to demonstrate an altered 
relation of the vertebrae to each other in case of func- 
tional disturbances. 

The book has excellent illustrations and the content 
is well arranged. It is of interest to the roentgenologist, 
orthopedist, the industrial surgeons, and anyone who 
is interested in disturbances of the cervical spine. 

—Emil D. W. Hauser. 


THE RELATIVELY SMALL BOOK entitled Cerebrovascular 
Disease! represents the compilation and condensation 
of the enormous amount of material that has been 
written about the subject, especially in the past few 
years. Unfortunately the author has attempted to 


1CEREBROVASCULAR Disease. By James Peter Murphy, M.D. 
Foreword by Percival Bailey, M.D. 408 pages, 128 illustrations. 
$12.00. Chicago: Year Book Publishers, Inc., 1954. 
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PATOLOGIA DEL ESTOMAGO OPERADO; SEGUNDO CONGRESO 
ARGENTINO DE GASTROENTEROLOGIA. SOCIEDAD DE 
GASTROENTEROLOGIA DE BUENOS AIRES. ASOCIACION 
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MEnNpoza. 482 pages, 124 illustrations. Buenos Aires: 
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Fat METABOLISM; A SYMPOSIUM ON THE CLINICAL AND 
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illustrated. $4.50. Baltimore: The Johns Hopkins Press, 
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Hysterectomy. By John C. Burch, M.D., and Horace 
T. Lavely, M.D. 94 pages, illustrated. $5.50. Spring- 
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GYNAEKOLOGISCHE ROENTGENDIAGNOSTIK; HysTEROSAL- 
PINGOGRAPHIE, PHYSIOLOGIE UND PATHOLOGIE DER 
GYNAEKOLOGISCHEN KONTRASTDARSTELLUNG. By Prof. 
Dr. Ginter K. F. Schultze. 2nd rev. enl. ed. By Doz. 
Dr. med. habil. Joachim Erbsléh. 399 pages, 239 il- 
lustrations. DM 59. Stuttgart: Ferdinand Enke, 1954. 

Sanpoz ATLAS OF HAEMATOLOGY. 91 pages, 256 illustra- 
tions. $7.00. Basle, Switzerland: Sandoz, Ltd., 1952. 

SURGERY OF THE ELBow. By Frederick M. Smith, M.D. 
340 pages, 153 illustrations. $10.75. Springfield, IIL: 
Charles C Thomas, 1954. 

LES INFLAMMATIONS PERI-UTERINES ET LEURS SEQUELLES; 
ETUDE CLINIQUE ET THERAPEUTIQUE. By Paul Funck- 
Bretano and Henry G. Robert. 208 pages, 98 illustra- 
tions. Paris: Encyclopédie Médico-chirurgicale, 1954. 

DiAGNostTic ADVANCES IN GASTROINTESTINAL ROENTGEN- 
OLOGY; SELECTED METHODS, WITH CLINICAL EVALUA- 
TION. By Arthur J. Bendick, M.D. 131 pages, 75 illus- 
trations. $6.00. New York, London: Grune & Strat- 
ton, 1954. 

LA AORTOGRAFIA ABDOMINAL. By Prof. Dr. Ramon Car- 
rillo, Prof. Dr. Raul F. Matera, and Prof. Dr. Juan de 


cover everything and has included much which does © 
not seem to be especially pertinent. A description of ~ 
the various facial neuralgias, atypical and otherwis«, — 
as well as a discussion on post spinal puncture head- 7 
ache might better have been omitted. A detailed dis. 7 
cussion of the various medications now in vogue for ~ 
the treatment of hypertension will certainly “‘date’ 
the book, if the evanescent popularity of this type of | 
drug is considered. There is also a tendency toward 
being definite about some subjects which are contro- 
versial but this is undoubtedly due to limitation of 7 
space. However, the book does give an excellent re- — 
view of the anatomy, physiology, and pathology of — 
cerebrovascular disease and a good bibliography is 
included. It fulfills a need in that it can bring to the } 
attention of the student, or to anyone not regularly ~ 
dealing with these patients, some of the more recent 
advances and approaches to their problems. The 

illustrations are excellent. —WNicholas Wetzel. 
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M.B., B.Ch., Editor for the Ciba Foundation. As- 7 
sisted by Joan Etherington. 333 pages, 125 illustra- 
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